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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  1  investigations. 
Copies  of  these  guidelines  may  be  obtained  from  the  Department  of  the 
Army,  Office  of  Chief  of  Engineers,  Washington,  D.C.  20314. 

The  purpose  of  a  Phase  1  investigation  is  to  identify  expeditiously 
those  dams  which  may  pose  hazards  to  human  life  or  property.  The 
assessment  of  the  general  condition  of  the  dam  is  based  upon  visual 
observations  and  review  of  available  data.  Detailed  investigation  and 
analyses  involving  topographic  mapping,  subsurface  investigations, 
material  testing,  and  detailed  computational  evaluations  are  beyond 
the  scope  of  a  Phase  1  investigation;  however,  the  inspection  is  intended 
to  identify  any  need  for  such  studies  which  should  be  performed  by  the 
owner. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions  at 
the  time  of  inspection  along  with  data  available  to  the  inspection 
team.  In  cases  where  the  reservoir  was  lowered  or  drained  prior  to 
inspection,  such  action,  while  improving  the  stability  of  the  dam, 
removes  the  normal  load  on  the  structure  and  may  obscure  certain  condi¬ 
tions  which  might  otherwise  be  detectable  if  inspected  under  the  normal 
operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  the  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  factors  which 
are  evolutionary  in  nature.  It  would  be  incorrect  to  assume  that  the 
present  condition  of  the  dam  will  continue  to  represent  the  condition 
of  the  dam  at  some  point  in  the  future.  Only  through  frequent  inspec¬ 
tions  can  unsafe  conditions  be  detected  and  only  through  continued  care 
and  maintenance  can  these  conditions  be  prevented  or  corrected. 


Phase  1  inspections  are  not  intended  to  provide  detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  the  established  Guidelines, 
the  spillway  design  flood  is  based  on  the  estimated  "Probable  Maximum 
Flood"  (PMF)  for  the  region  (greatest  reasonably  possible  storm  runoff), 
or  fractions  thereof.  The  spillway  design  flood  provides  a  measure  of 
relative  spillway  capacity  and  serves  as  an  aid  in  determining  the  need 
for  more  detailed  hydrologic  and  hydraulic  studies,  considering  the 
size  of  the  dam,  its  general  condition,  and  the  downstream  damage 


PHASE  1  REPORT 

NATIONAL  DAM  INSPECTION  PROGRAM 


NAME  OF  DAM:  Little  Youghiogheny  Site  No.  6 
STATE  LOCATED:  Maryland 
COUNTY  LOCATED:  Garrett 

STREAM:  Broad  Ford  Run,  a  tributary  of  the  Little  Youghiogheny  River 
DATES  OF  INSPECTION:  April  11,  1979,  May  24,  1979,  and  July  19,  1979 
COORDINATES:  Lat.  390  25',  Lon$\  79°  20.5' 

ASSESSMENT  OF  GENERAL  CONDITIONS:  Based  on  the  evaluation  of  available 
design  information  and  visual  observations  of  conditions  as  they  existed 
on  the  dates  of  the  field  reconnaissances,  the  general  condition  of 
Little  Youghiogheny  Site  No.  6  is  considered  to  be  fair. 


This  fair  condition  classification  is  specifically  based  on  the  visual 
observation  of  a  seepage  zone  located  at  the  toe  of  the  dam  at  the  left 
(east)  side  of  the  exit  stream  channel.  The  cause  and  origin  of  the 
seepage  is  not  known  with  certainty.  It  is  believed  the  seepage  condition 
may  represent  a  potential  hazard  to  the  dam.  Since  this  wet  area  left 
of  the  stream  channel  initially  developed  with  the  filling  of  the  reservoir 
it  is  believed  to  be  caused  by  seepage  through  the  embankment  or  foundation. 
The  observed  silt  material  contained  in  the  seepage  zone  indicates 
piping  may  be  in  progress.  Therefore,  further  investigation  is  considered 
necessary  to  ascertain  the  significance  of  the  seepage  to  dam  stability. 


y  y 

an  intermediate  size. 


Little Joughiogheny  Site  No.  6  is  classified  as 
/”high<t/hazard  dam  according  to  guideline  criteria.  Based  on  Soil  Con- 
/  servation  Service  hydrological /hydraulic  design  computations,  spillway 
capacity  is  adequate  to  pass  100  percent  of  the  PMF.  Therefore,  spillway 
capacity  is  in  accordance  with  recommended  criteria. 


The  following  recommendations  should  be  implemented  as  soon  as  possible: 


1)  Implement  study  to  evaluate  and  ascertain  the  significance  of 
seepage  zone  located  at  toe  of  dam.  Study  should  determine  the 
following: 


a)  Cause(s)  and  origin  of  the  seepage  condition. 

b)  Quantity  of  seepage  flow,  and  fluctuation  in  flow  due  to 
reservoir  pool  levels  or  ground  water  conditions. 

c)  Quality  of  seepage  (amount  of  eroded  fines  contained  in 
seepage  flow). 

d)  Significance  of  seepage  condition  to  dam  stability. 

e)  Recommendations  for  remedial  measures,  as  necessary. 


miitiwin, 


This  study  should  be  performed  immediately  by  a  professional 
geotechnical  engineer  experienced  in  the  design  and  inspection  of 
earthfill  dams. 

2'  Place  additional  (suitable)  rock  riprap  on  the  upstream  slope  herm 
above  normal  pool  level. 

3)  Repair  surricial  rill  and  footpath  erosion  on  embankment  slopes  ar.d 
upstream  emergency  spillway  channel.  Backfill  and  resod  tire  ruts 
on  the  embankment  crest  and  embankment-spillway  abutment. 

4)  Develop  a  formal  flood  surveillance  and  warning  plan. 

5)  Periodically  observe  wet  zone  located  right  (west)  of  impact 
stilling  basin  and  exit  stream  channel  for  an  increase  in  surface 
area  or  development  of  a  seepage  condition. 
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PHASE  1  REPORT 

NATIONAL  DAM  INSPECTION  PROGRAM 
LITTLE  YOUGHIOGHENY  SITE  NO.  6 
NATIONAL  I.D.  NO.  MD  36 


1.1  General 

a.  Authority.  The  study  was  performed  pursuant  to  the  authority 
granted  by  The  National  Dam  Inspection  Act,  Public  Law  92-367, 
to  the  Secretary  of  the  Army,  through  the  Corps  of  Engineers, 
to  conduct  inspections  of  dams  throughout  the  United  States. 

b.  Purpose.  The  purpose  of  this  study  is  to  evaluate  if  the  dam 
constitutes  a  hazard  to  human  life  or  property. 

1 .2  Description  of  Project 

a.  Dam  and  Appurtenances 

1)  Embankment.  Little  Youghiogheny  Site  No.  6  was  constructed 
as  a  zoned  earthfill  structure.  The  dam  embankment  is 
approximately  1,160  ft.  long,  with  a  maximum  toe  to  crest 
height  of  46  ft.,  and  a  crest  width  of  16  ft.  Upstream 
and  downstream  embankments  slope  3H:1V.  An  eight  (8)  ft. 
wide  rock  riprap  berm  is  located  on  the  upstream  slope  at 
El.  2,435,  about  14  ft.  below  the  dam  crest.  The  rock 
berm  extends  in  height  from  El.  2,426  to  El.  2,435. 

(Refer  to  Plate  Nos.  1,  1A,,  and  3.) 

A  cutoff  trench  is  located  at  the  centerline  of  the  dam 
embankment.  The  cutoff  trench  extends  along  the  dam 
foundation  and  abutments  up  to  about  18  ft.  below  the 
crest  of  the  dam.  (Refer  to  Plate  No.  2.) 

Cement  grout  was  injected  into  foundation  bedrock  to  form 
a  curtain  for  the  purpose  of  reducing  seepage  flow. 
Foundation  bedrock  consists  predominately  of  highly 
fractured  and  jointed  shale  and  sandstone  and  includes  a 
fault  rubble  zone.  (Refer  to  Plate  No.  5  and  Regional 
Geology,  Appendix  F.) 

2)  Seepage  Drain  System.  Embankment  seepage  water  is  collected 
by  filter  trench  drains  and  diverted  out  of  the  embankment 
by  a  toe  drain  and  corrugated  metal  pipe  outlet  system. 
Filter  trench  drains  are  located  about  50  ft.  upstream 

from  the  downstream  embankment  toe  and  are  excavated  to  a 
maximum  depth  of  15  ft.  below  original  ground.  As  shown 
on  Plate  No.  4,  the  outlet  toe  drain  and  pipes  exit  the 
downstream  embankment  toe  at  the  location  of  the  Impact 
stilling  basin.  The  outlet  toe  drain  measures  about 
25  ft.  in  width  and  is  constructed  of  graded  sand  and 
grayel . 
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3)  Flood  Discharge  Facilities.  Flood  discharge  facilities 
include  a  principal  spillway  riser,  reservoir  drain, 
outlet  pipe,  and  an  emergency  spillway  channel. 


Principal  spillway  intake  works  include  a  30  in.  dia. 
reinforced  concrete  inlet  pipe,  two  12  ft.  long  overflow 
weir  crest  openings,  and  a  grated  (drop  inlet)  riser 
roof.  Principal  spillway  outlet  works  consist  of  a 
30  in.  dia.  slide  gate  and  a  48  in.  dia.  reinforced 
concrete  outlet  pipe.  The  slide  gate  is  operated  by  a 
handwheel  and  lifting  nut  mechanism,  and  provides  for 
drawdown  of  the  reservoir.  The  concrete  outlet  pipe  is 
approximately  192  ft.  long  and  is  connected  to  the  base 
of  the  principal  spillway  riser.  Water  entering  the 
principal  spillway  flows  vertically  down  the  riser, 
through  the  outlet  pipe,  and  into  a  concrete  impact 
stilling  basin.  (Refer  to  Plate  Nos.  3,  6,  and  7.) 

The  emergency  spillway  channel  is  cut  into  natural  earth 
and  is  located  on  the  left  abutment.  Spillway  channels 
are  200  ft.  wide,  have  3H:1V  side  slopes,  and  a  level 
section  length  of  30  ft.  The  overall  length  of  the 
spillway  control  crest  and  channels  is  about  920  ft. 

(Refer  to  Plate  Nos.  1A  and  3.) 

b.  Location.  Little  Youghiogheny  Site  No.  6  is  located  in  Garrett 
County,  Maryland,  approximately  two  miles  east  of  Oakland. 

The  dam  is  situated  on  Broad  Ford  Run,  a  south  flowing  tributary 
of  the  Little  Youghiogheny  River.  (Refer  to  Regional  Location 
Plan,  Appendix  E.) 

c.  Size  Classification.  The  dam  has  a  maximum  storage  capacity 
of  3,590  ac.ft.  and  toe  to  crest  height  of  46  ft.  Based  on 
this  criteria,  the  dam  is  classified  as  an  "intermediate"  size 
structure. 

d.  Hazard  Classification.  Little  Youghiogheny  Site  No.  6  is 
classified  as  a  "high"  hazard  dam.  In  the  event  of  dam  failure, 
approximately  eight  (8)  inhabited  structures,  located  within  a 
half  mile  reach  of  the  dam,  will  be  subject  to  substantial 
damage  and  loss  of  life.  Approximately  3.5  miles  downstream, 
the  Little  Youghiogheny  River  flows  along  the  south  and  west 
city  limits  of  Oakland,  Maryland.  Additional  damage  and  loss 

of  life  would  be  expected  to  occur  in  these  areas. 

e.  Ownership.  Little  Youghiogheny  Site  No.  6  (Broadford  Dam),  is 
owned  by  the  Mayor  and  Town  Council  of  Oakland,  City  Hall, 
Oakland,  Maryland. 

f.  Purpose  of  Dam.  Little  Youghiogheny  Site  No.  6  was  constructed 
for  use  as  a  flood  control,  water  supply,  and  recreational 
structure. 
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g.  Design  and  Construction  History.  The  dam  was  designed  by  the 
Soil  Conservation  Service,  Engineering  and  Watershed  Planning 
Unit,  Upper  Darby,  PA,  in  1968.  Little  Youghiogheny  Site 

No.  6  was  constructed  by  Holt  and  Miller  Contractors,  Wardensville, 
W.VA.,  under  the  supervision  of  the  Soil  Conservation  Service. 
Construction  of  the  dam  and  appurtenances  was  started  June  5,  1970. 
Grouting  of  foundation  bedrock  was  performed  by  the  John  Grayson  Co. 
of  Pittsburgh,  PA,  and  completed  by  December  1970.  Final 
acceptance  of  the  structure,  excluding  the  seeding  of  the 
dam  embankment, was  made  in  October  1971. 

In  the  spring  of  1973,  a  water  supply  pipeline  was  installed 
across  the  emergency  spillway  channel  and  dam  crest  for  the 
purpose  of  providing  water  to  the  town  of  Oakland,  Maryland. 

Pipeline  construction  consisted  of  excavating  a  4  to  5  ft. 
deep  trench  in  the  crest  and  spillway,  and  installing  an 
8  in.  dia.  heavy  guage  plastic  pipe. 

h.  Normal  Operating  Procedure.  Little  Youghiogheny  Site  No.  6 
was  designed  to  operate  as  an  uncontrolled  structure.  Under 
normal  operating  conditions,  pool  level  is  maintained  at 

El.  2,432.0,  the  level  of  the  uncontrolled  weir  crest  openings 
of  the  principal  spillway  riser.  Flood  flows  are  discharged 
through  the  principal  spillway  riser  or  in  combination  with 
the  emergency  spillway. 

1.3  Pertinent  Data 


a.  Drainage  Area 

b.  Discharge  at  Dam  Facility 

Maximum  known  flood  at  dam  facility 
Ungated  spillway  capacity  at  design  high 
water  elevation 

Ungated  spillway  capacity  at  top  of 
dam  elevation 

c.  Elevation  (feet  above  MSL) 

Constructed  top  of  dam 
Design  high  water 
Normal  pool 

Emergency  spillway  crest 

Principal  spillway  overflow  weir  crest 

Maximum  tailwater 

Upstream  invert  of  outlet  pipe 

Downstream  invert  of  outlet  pipe 

Streambed  at  centerline 


6.8  sq.  mi. 


Unknown 
3,048  cfs 
17,000  cfs 


El.  2,449.0 
El.  2,441.8 
El.  2,432.0 
El.  2,437.6 
El.  2,432.0 
Unknown 
El.  2,403.5 
El.  2,402.7 
El.  2,403 .0± 
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Reservoir  Length 


Length  of  maximum  pool 
Length  of  normal  pool 

Total  Storage 

Constructed  top  of  dam 
Design  high  water 
Emergency  spillway  crest 
Principal  spillway  overflow  weir 
Normal  pool  level 
Sediment  pool 

Reservoir  Surface 


2.0  mi. 
1.5  mi . 


5,000  ac.-ft. 
3,250  ac.-ft. 
2,337  ac.-ft. 
crest  1 ,410  ac.-ft. 

1 ,410  ac.-ft. 
1 ,410  ac.-ft. 


Constructed  top  of  dam 
Design  high  water 
Spillway  crest 
Normal  pool 
Sediment  pool 

Dam 


326  acres 
246  acres 
195  acres 
138  acres 
138  acres 


Type 
Length 
Height 
Top  width 
Side  slopes 
Downstream 

Upstream  (with  8  ft.  wide  berm 
pool  level) 

Zoning 

Impervious  core 
Cutoff  provisions 
Grout  curtain 

Regulating  Outlet 

Type 

Riser  height 
Riser  dimensions 

Length  of  connecting  outlet  pipe 
Gates 


Earth 
1,160  ft. 

46  ft. 

16  ft. 

3H:1V 

normal 

3H:1V 

r  yes 

yes 

Compacted  cutoff  trench 
yes 


Concrete  drop  inlet  riser  and 
48  in.  dia.  R.  C.  outlet  pipe 
33  ft. 

4x12  ft.  interior 
192  ft. 

30  in.  dia.  slide  gate  Class  0-28 


Emergency  Spillway 

Type 

Width 

Crest  elevation 
Gate 

Upstream  channel 
Control  crest  length 
Downstream  channel 
Length  of  channels 


Trapezoidal  earth  channel 
200  ft. 

2,437.6  ft. 

None 

Vegetated  earth  with  a  negative  1%  slope 

30  ft. 


Vegetated  earth  with  positive  3  and  1%  slopes 

920  ft. ,  curved 
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SECTION  2 
DESIGN  DATA 


Design 

a.  Data  Available.  The  following  available  data  may  be  obtained 
from  the  Maryland  Water  Resources  Administration  and  the  Soil 
Conservation  Service. 

1)  Hydrology  and  Hydraulics.  Design  calculations,  stage 
storage  curves,  discharge  rating  curves,  and  flood  hydro¬ 
graphs  were  obtained  from  the  Soil  Conservation  Service, 
Design  Report,  little  Voughiogheny  River  Watershed 
Multiple  Purpose  Dam  No.  6,  Garrett  County,  Maryland, 
dated  1968. 

2)  Embankment.  Design  information  includes  construction 
drawings,  geologist's  report,  boring  logs,  laboratory 
soil  test  data,  construction  report,  specifications,  and 
construction  quantity  summaries.  Information  obtained 
from  the  design  report  identified  in  Section  2 . 1 -a(  1 ) , 

and  Construction  Report  for  Little  Youghiogheny  Site  No.  6. 

3)  Appurtenant  Structures.  The  documents  identified  in 
Section  2. l-a(2)  include  as-built  drawings,  construction 
specifications,  and  design  calculations  for  the  principal 
and  emergency  spillways  and  outlet  works. 

b.  Design  Features.  Dam  and  appurtenances  were  designed  in 
accordance  with  Soil  Conservation  Service,  structure  class¬ 
ification  "C"  ("high"  hazard)  criteria.  Illustrations  of 
principal  design  features  are  shown  in  Plate  Nos.  1  through  7. 

1)  Embankment.  The  zoned  earthfill  dam  structure  consists 
of  an  embankment  core,  a  thin  8  ft.  wide  upstream  shell, 
and  a  tapered  downstream  shell  ranging  in  width  from 
14  ft.  to  about  55  ft.  at  its  base.  ■  The  upstream  embankment 
shell  extends  from  the  dam  foundation  to  about  23  ft. 
below  the  dam  crest.  The  downstream  embankment  shell 
extends  from  the  dam  foundation  to  about  4  ft.  below  the 
dam  crest.  Compacted  silty  clay  (CL)  and  clayey  silt 
(ML)  were  used  to  construct  the  embankment  core.  Both 
embankment  shells  are  constructed  of  compacted  silty  and 
clayey  gravels  (GM,  GC).  Earthfill  was  obtained  from  on¬ 
site  borrow  sources  and  emergency  spillway  excavation. 

Foundation  preparation  involved  clearing  and  grubbing  all 
foundation  surfaces,  and  removing  the  original  ground 
cover  to  a  depth  of  about  6  ft.  and  a  width  of  about 
370  ft.  at  the  principal  spillway  centerline.  According 
to  as-built  drawings,  the  cutoff  trench  has  a  base  width 
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of  12  ft.  and  excavated  side  slopes  ranging  from  1 H : IV  to 
3H :1V.  The  cutoff  trench  is  extended  to  shale  bedrock 
and  is  backfilled  with  compacted  silty  clay  (CL)  and 
clayey  silt  (ML)  borrow.  Fractured  and  fissured  bedrock 
trench  bottoms  were  treated  with  a  dental  cement  grout. 

Type  II  cement  grout  was  used  to  inject  a  curtain  in  the 
shale  and  sandstone  foundation  bedrock  to  depths  ranging 
from  the  bottom  of  the  cutoff  trench  to  50  ft.  below 
original  ground.  However,  based  on  drill  hole  logs,  the 
grout  curtain  apparently  does  not  extend  to  the  bottom 
of  the  fault  rubble  zone.  The  injected  grout  curtain 
extends  about  900  ft.  in  length  between  dam  abutments. 

The  grout  curtain  was  formed  by  three  grout  lines,  offset 
by  4  ft.  These  grout  lines  were  drilled  and  grouted  by 
the  split  spacing  method  along  the  centerline  of  the  dam. 
Three  stage  grouting  was  used  at  the  location  of  the 
fault  rubble  zone  (near  the  left  dam  abutment).  Dam  mid¬ 
section  and  right  abutment  foundation  areas  were  grouted 
in  two  10  ft.  stages. 

2)  Seepage  Drain  System.  Seepage  filter  trench  drains 
consist  of  a  1  ft.  blanket  of  sand  installed  around  a 
gravel  core  section.  Trench  drain  width  and  height 
dimensions  vary  from  a  minimum  of  6x12  ft.  to  a  maximum 
of  6x16  ft.,  respectively.  About  300  ft.  of  12  in.  dia. 
perforated  corrugated  metal  pipe  was  installed  in  the  top 
sections  of  the  filter  trench  drains  and  outlet  toe  drain 
to  facilitate  the  drainage  of  seepage  water.  The  outlet 
toe  drain  has  a  base  width  of  25  ft.,  1H : IV  side  slopes, 
and  a  top  width  of  12  ft. 

3)  Flood  Discharge  Facilities.  Details  of  the  principal  and 
emergency  spillway  and  outlet  works  are  shown  on  Plate 
Nos.  1A,  3,  6,  and  7. 

The  principal  spillway  riser  operates  as  an  uncontrolled 
drop  inlet  structure.  The  riser  is  constructed  of 
reinforced  concrete  and  measures  33  ft.  in  height  and 
4x12  ft.  in  interior  dimension.  Riser  weir  crest  openings 
are  protected  by  trash  racks  composed  of  horizontal 
galvanized  steel  crosspieces.  A  30  in.  dia.  reinforced 
concrete  pipe  connects  the  reservoir  drain  inlet  to  the 
base  of  the  spillway  riser.  The  reservoir  drain  pipe  is 
regulated  by  a  30  in.  dia.  steel  slide  gate,  housed  in 
the  spillway  riser.  A  handwheel  is  used  to  operate  the 
gate. 

The  48  in.  dia.  reinforced  concrete  outlet  pipe  was  con¬ 
structed  with  six  (6)  anti-seep  collars  spaced  at  intervals 
of  24  ft.  A  continuous  concrete  cradle  supports  the 
outlet  pipe  through  the  dam  embankment. 
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The  outlet  pipe  end  section  is  supported  and  connected  to 
the  reinforced  concrete  inlet  wall  of  the  impact  stilling 
basin.  Outlet  pipe  flow  is  discharged  into  the  basin 
baffle  block,  through  the  basin  outlets,  and  into  the 
exit  stream  channel. 

The  emergency  spillway  is  a  natural  earth  channel  ex¬ 
cavated  into  sand  and  clayey  silt  soils  of  the  left  dam 
abutment.  Channel  shape  is  trapezoidal,  with  a  bottom 
width  of  200  ft.  and  side  slope  inclinations  of  3H : IV. 

The  upstream  spillway  channel  is  approximately  340  ft. 
long  with  a  negative  1  percent  slope.  The  downstream 
channel  is  approximately  550  ft.  long  with  positive 
slopes  of  3  and  1  percent.  Spillway  flows  are  discharged 
approximately  600  ft.  downstream  of  the  dam  in  a  direction 
leading  to  the  natural  stream  channel  (Broad  Ford  Run). 

2.2  Construction.  Based  on  review  of  available  design  documents 

and  field  observations,  it  may  be  concluded  the  dam  and  appurtenances 
were  constructed  in  general  accordance  with  the  intended  design 
drawings  and  specifications.  Construction  difficulties  were 
reported  during  grouting  operations.  (Refer  to  Construction  Report 
for  Little  Youghiogheny  Site  No.  6. ) 

2.3  Operation.  According  to  Waterway  Obstruction  Permit  Number 
G-69-0b-2,  the  Mayor  and  Town  Council  of  Oakland,  City  Hall, 

Oakland,  Maryland,  are  responsible  for  the  operation  of  Little 
Youghiogheny  Site  No.  6. 

The  principal  and  emergency  spillways  are  uncontrolled  structures, 
and  no  performance  or  operation  records  are  maintained.  The  only 
operational  feature  is  a  mechanical  slide  gate  used  to  regulate  the 
drawdown  of  the  reservoir. 

2.4  Evaluation 


a.  Availability.  Available  design  information  and  drawings  were 
obtained  from  the  Dam  Safety  Division,  Maryland  Water  Resources 
Administration  and  the  Soil  Conservation  Service. 

b.  Adequacy.  The  available  design  information  and  drawings  are 
reasonably  documented,  and  are  considered  adequate  to  evaluate 
the  dam  and  appurtenances  in  accordance  with  the  scope  of  a 
Phase  1  study.  Based  on  a  review  of  this  data,  the  dam  and 
appurtenant  structures  are  considered  to  have  been  designed 
in  general  conformance  with  accepted  engineering  practice. 

c.  Val idity.  Based  on  the  available  data,  there  is  no  reason  to 
question  the  validity  of  the  obtained  design  information  and 
drawings. 
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SECTION  3 
VISUAL  INSPECTION 


jnflS 

General .  The  on-site  reconnaissance  of  Little  Youghiogheny 
Site  No.  6  consisted  of: 

1)  Visual  observation  of  the  earth  embankment,  abutments, 
and  emergency  spillway. 

2)  Visual  observation  of  exposed  sections  of  the  principal 
spillway  intake  structure,  slide  gate  mechanisms,  and 
impact  stilling  basin. 

3)  Visual  observation  of  discernible  hazardous  conditions  or 
safety  deficiencies. 

4)  Evaluation  of  the  downstream  hazard  potential. 

Visual  surveys  were  performed  during  periods  when  reservoir 
and  tail water  were  at  normal  pool  levels. 

A  visual  observation  checklist  and  field  sketch  are  given  in 
Appendix  A.  Specific  observations  are  illustrated  in  photographs 
of  Appendix  D. 

Based  on  visual  observations,  the  general  condition  of  the  dam 
is  considered  fair.  This  fair  condition  classification  is 
specifically  based  on  the  visual  observation  of  a  seepage  zone 
located  at  the  toe  of  the  dam.  The  observed  seepage  zone  is 
located  in  the  vicinity  of  the  left  (east)  dam  abutment  and 
a  fault  rubble  zone.  The  cause  and  origin  of  the  seepage 
could  not  be  conclusively  established  by  visual  observation. 

It  is  believed  the  seepage  may  represent  a  potential  hazard  to 
the  dam. 

The  following  conditions  were  observed  on  the  dates  of  the 
field  reconnaissances. 


Embankment 


Surficial.  Embankment  and  abutment  slopes  are  vegetated 
with  a  dense  grass  cover.  Minor  rill  erosion  was  evident 
on  the  left  (east)  dam  abutment  junction.  A  shallow 
depression  is  located  on  the  downstream  slope,  about 
120  ft.  right  (west)  of  the  impact  stilling  basin. 

Eroded  footpaths  extend  across  the  upstream  slope,  one 
(1.0)  ft.  above  the  riprap  berm  and  on  the  downstream 
embankment  slope  about  300  ft.  left  (east)  of  the  right 
(west)  abutment.  Tire  ruts,  about  0.2  ft.  deep,  have 
been  worn  into  the  embankment  crest.  These  tire  ruts 
extend  across  the  entire  length  of  the  crest  and  down  the 
upstream  dam-spillway  abutment.  Limestone  rock  riprap, 
exposed  above  normal  pool  level  on  the  upstream  slope 
berm,  Is  disintegrating  into  small  fragments.  (See 
Photograph  No.  2). 
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Seepage.  Extensive  wet  zones  are  located  below  the 
downstream  embankment  toe,  on  each  side  of  the  impact 
stilling  basin  and  exit  stream  channel.  The  wet  zones 
extend  outward  from  the  embankment  toe  about  100  ft.  and 
have  a  surface  width  of  about  40  ft.  (Refer  to  field 
sketch.  Appendix  A.) 

The  wet  zone  located  on  the  right  (west  side  of  the 
stream  channel  may  be  caused  by  seepage  and/or  surface 
runoff.  However,  a  free  flowing  seep  was  not  identified. 

The  wet  zone  located  on  the  left  (east)  side  of  the 
impact  basin  and  stream  channel  is  believed  caused  by 
seepage.  A  seepage  zone  was  observed  located  about 
25  ft.  east  of  the  impact  stilling  basin. 

The  observed  seepage  zone  contains  a  very  soft  surface 
area  (about  100  sq.  ft.)  consisting  of  clayey  silts. 

These  soils  are  saturated  and  may  have  been  transported 
by  the  seepage.  One  can  easily  penetrate  his  foot  into 
the  soft  seepage  zone  about  eight  (8)  inches.  (Refer  to 
Appendix  A,  page  A-ll,  Post-Inspection  Review  of  Seepage 
Zone.) 

Ponded  seepage  water  is  evident  throughout  the  surface 
area  of  the  wet  zone.  This  ponded  water  was  observed  to 
gradually  drain  into  the  stream  channel  at  several  locations. 
A  flow  rate  of  about  3  gpm  was  estimated  at  one  discharge 
point.  High  grass  and  rock  riprap  prevented  measurement 
of  flow  rates  at  other  discharge  points. 

This  seepage  zone  (left  (east)  of  the  stream  channel)  was 
identified  by  Soil  Conservation  Service  personnel  as 
being  in  the  same  general  area  as  the  seep  which  developed 
eight  months  after  filling  of  the  dam  reservoir. 

Appurtenant  Structures 

1)  Principal  Spillway  Riser.  Significant  deficiencies  were 
not  observed.  The  30  in.  dia.  slide  gate  was  exercised 
and  found  operable. 

2)  Outlet  Works.  The  impact  stilling  basin  is  in  good 
condition.  There  was  no  evidence  of  spalling  or  cracking 
of  exposed  concrete  surfaces.  A  12  in.  dia.  seepage 
outlet  drain  exits  from  each  side  wall  of  the  impact 
basin.  Each  outlet  drain  had  an  estimated  10  gpm  clear 
discharge. 

The  rock  riprap  placed  on  exit  channel  stream  banks  shows 
evidence  of  advanced  weathering.  However,  these  channel 
banks  appear  stable  at  the  present  time.  The  downstream 
channel  was  observed  free  of  debris  and  flow  obstructions. 
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3)  Emergency  Spillway.  Spillway  channel  bottoms  and  side 
slopes  are  vegetated  with  a  dense  grass.  A  shallow 
footpath  extends  across  the  upstream  channel  bottom  and 
both  channel  side  slopes.  Spillway  side  slopes  approximate 
a  3H:1V  inclination  and  appear  stable. 

d.  Reservoir  Area.  Visual  observations  and  map  review  indicate 
that  the  immediate  reservoir  drainage  area  has  gentle  to 
moderate  sloping  shoreline  and  slopes.  Reservoir  shoreline 
and  slopes  are  predominately  covered  with  woodland  and  appear 
stable.  No  evidence  of  landslides  or  significant  siltation 
problems  were  observed. 

e.  Downstream  Channel.  The  immediate  downstream  channel  reach  is 
about  10  ft.  wide  and  has  stable  side  slopes.  No  conditions 
were  observed  in  the  downstream  channel  that  might  cause  flow 
obstruction  and  present  hazard  to  the  dam. 

Downstream  from  the  dam.  Broad  Ford  Run  flows  approximately 
0.65  miles  south  where  it  forms  a  confluence  with  the  Little 
Youghiogheny  River.  Mountain  Lake  Dam  is  located  in  the 
downstream  flood  plain,  about  0.1  miles  upstream  of  the  Little 
Youghiogheny  River-Broad  Ford  Run  confluence.  Mountain  Lake 
reservoir  was  observed  drained  on  the  date  of  the  field  recon¬ 
naissance.  The  community  of  Mountain  Lake  Park  and  the  town 
of  Oakland,  Maryland,  are  respectively  located  approximately 
0.4  miles  and  3.5  miles  downstream  of  the  dam  embankment. 

3.2  Evaluation 


a.  Embankment 

1)  Surficial .  The  rill  erosion,  eroded  footpaths,  tire 
ruts,  and  shallow  depression  observed  on  the  embankment 
slopes  are  surfi<5ial  deficiencies  and  are  not  considered 
significant.  However,  remedial  repairs  should  be  made  as 
soon  as  practical. 

Additional  rock  riprap  will  be  required  to  replace  dis¬ 
integrated  limestone  riprap  exposed  above  normal  pool 
level  on  the  upstream  slope  berm.  The  disintegrating 
rock  riprap  berm  may  not  provide  sufficient  protection 
against  wave  erosion. 

2)  Seepage.  The  seepage  zone  located  at  the  toe  of  the  dam 
is  considered  to  represent  a  potential  hazard  to  the  dam 
based  on  the  following: 

a)  Seepage  is  being  ponded  In  an  approximate  4,000  sq.  ft. 
surface  area  located  between  25  and  100  ft.  below 

the  toe  of  the  dam. 

b)  The  Soil  Conservation  Service  construction  report 
indicates  that  a  seepage  zone  developed  In  this  general 
location  about  eight  months  after  the  reservoir  reached 
Its  design  elevation  behind  the  dam.  The  observed 
seepage  had  an  estimated  flow  rate  of  5  gpm. 
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c)  A  soil  zone  of  extremely  soft  consistency  was  identified 
within  the  above  ponded  surface  area.  The  soil 
material  contained  in  the  zone  may  have  been  trans¬ 
ported  by  the  seepage. 

d)  Based  on  reservoir  water  level,  there  is  a  potential 
hydraulic  head  of  27  ft.  for  normal  pool  conditions. 

This  could  be  increased  to  37  ft.  for  design  high 
water  pool  levels. 

e)  The  total  quantity  of  free  flowing  water  could  not 

be  estimated.  However,  three  specific  channels  flowing 
from  the  seepage  zone  to  the  stream  channel  were 
observed  and  noted. 

f)  Forty  (40)  percent  of  the  upstream  embankment  slope 
is  below  normal  pool  level  and  cannot  be  observed 
for  possible  depressed  areas. 

The  cause  and  origin  of  the  observed  seepage  could  not  be 
conclusively  established  by  visual  observation  and  review 
of  design  documents.  It  is  speculated  that  the  seepage 
may  be  related  to  the  fault  rubble  zone  underlying  the 
left  abutment.  However,  observation  well  readings  and 
the  observed  discharge  from  seepage  drains  do  not  appear 
to  support  this.  It  is  recommended  a  detailed  study  be 
made  to  determine  the  following: 

a)  Cause(s)  and  origin  of  the  seepage  condition. 

b)  Quantity  of  seepage  flow,  and  fluctuation  in  flow 

due  to  reservoir  pool  levels  or  ground  water  conditions. 

c)  Quality  of  seepage  (amount  of  eroded  fines  contained 
in  seepage  flow). 

d)  Significance  of  seepage  condition  to  dam  stability. 

e)  Recommendations  for  remedial  measures,  as  necessary. 

b.  Appurtenant  Structures.  The  principal  and  emergency  spillways 
and  impact  stilling  basin  appear  to  be  functioning  as  designed 
and  are  considered  to  be  in  good  condition. 
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SECTION  4 

OPERATIONAL  FEATURES 


4.1  Procedure.  Reservoir  pool  level  is  normally  maintained  by  the 
uncontrolled  weir  crest  openings  of  the  principal  spillway  riser. 

Normal  operating  procedure  does  not  require  a  dam  tender.  The  only 
operational  feature  of  the  dam  is  a  mechanical  slide  gate  used  to 
drain  or  lower  the  reservoir  pool.  The  slide  gate  is  infrequently 
operated  and  is  normally  closed. 

4.2  Maintenance  of  Dam.  The  dam  facility  is  maintained  by  the  Mayor 
and  Town  Council  of  Oakland.  Park  maintenance  crews  and  civic 
groups  provide  assistance  in  the  upkeep  of  the  dam  embankment  and 
appurtenances.  Maintenance  reportedly  consists  of  mowing  embankment 
and  spillway  slopes,  applying  lime  and  fertilizer,  repairing  eroded 
areas,  removing  trash,  and  clearing  debris  from  trash  racks. 

4.3  Inspection  of  Dam.  The  Mayor  and  Town  Council  of  Oakland  are 
required  by  the  State  of  Maryland  to  inspect  the  dam  annually  and 
make  needed  repairs.  Formal  inspections  have  been  performed  by  the 
Soil  Conservation  Service  at  the  request  of  the  Mayor  and  Town 
Council.  Inspections  generally  consist  of  visually  examining  the 
dam  embankment,  appurtenant  structures,  reservoir  area,  and  outlet 
channel,  and  providing  repair  recommendations. 

4.4  Maintenance  of  Operating  Facilities.  There  is  no  record  of  how 
often  the  slide  gate  and  lifting  mechanisms  are  maintenanced  or 
exercised.  The  slide  gate  was  found  operable  on  our  April  11,  1979, 
field  reconnaissance. 

4.5  Warning  System.  There  is  no  warning  system  or  formal  emergency 
procedure  to  alert,  or  evacuate  as  necessary,  downstream  residents 
in  the  event  or  threat  of  a  dam  failure. 

4.6  Eyaluati on.  In  general,  maintenance  and  inspection  procedures  at 
Little  Youghiogheny  Site  No.  6  are  considered  to  be  adequate. 

However,  a  formal  flood  surveillance  and  warning  plan  is  needed  for 

the  protection  of  downstream  residents.  In  addition,  future  inspections 
should  be  conducted  with  an  emphasis  on  the  seepage/wet  zones 
located  at  the  embankment  toe,  to  determine  that  conditions  are  not 
changing. 
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SECTION  5 

HYDROLOGY/HYDRAULICS 


5.1  Evaluation  of  Features 


1 


a.  Design  Data.  Little  Youghiogheny  Site  No.  6  has  a  watershed 
drainage  area  of  4,365  acres  vegetated  primarily  by  cropland, 
woodland,  and  pasture.  The  dam  impounds  a  reservoir  with  a 
surface  area  of  138  acres  and  a  normal  pool  storage  volume  of 
1,410  ac.-ft.  Hydrology  analyses  were  based  on  Soil  Conservati 
Service  structure  classification  "C"  criteria  ("high"  hazard). 

The  principal  spillway  weir  crest  openings  were  designed  to 
pass  the  6  hour,  100-year  frequency  storm  without  activating 
the  emergency  spillway.  Fifty  year  sediment  accumulation 
(85  ac.-ft.)  and  beneficial  storage  of  1,325  ac.-ft.  (for 
water  supply  and  recreation)  were  used  to  set  the  riser  crest 
openings  at  16  ft.  below  the  dam  crest  (El.  2,432.0). 

The  hydraulic  capacity  of  the  emergency  spillway  channel  is 
reported  to  be  17,000  cfs  when  the  reservoir  pool  is  level 
with  the  dam  crest  (El.  2,449.0).  Spillway  capacity  was 
designed  to  pass  a  flood  corresponding  to  22.7  in.  of  runoff 
in  six  hours  without  overtopping  the  dam  embankment.  Top  of 
dam  elevation  was  based  on  Soil  Conservation  Service,  freeboard 
hydrograph  criteria.  (Refer  to  Appendix  C  for  summary  of 
data.) 

As  previously  indicated.  Little  Youghiogheny  Site  No.  6  is 
classified  as  an  "intermediate"  size,  "high"  hazard  dam. 
According  to  guideline  criteria,  the  required  spillway  design 
flood  for  the  dam  facility  is  the  PMF.  Soil  Conservation 
Service  routing  calculations  indicate  dam  storage  and  emergency 
spillway  capacity  is  adequate  to  pass  100%  of  PMF. 

The  reviewed  Soil  Conservation  Service  hydrological/hydraulic 
design  Information  is  in  accordance  with  accepted  engineering 
practice  and  is  considered  to  be  adequate  for  the  scope  of  a 
Phase  1  study. 

b.  Experience  Data.  Records  are  not  kept  of  reservoir  level 
elevations  or  rainfall  amounts.  There  is  no  record  or  report 
of  the  emergency  spillway  ever  being  activated  during  periods 
of  heavy  rainfall. 


c.  Visual  Observations.  On  the  dates  of  the  field  reconnaissances 
no  evidence  of  serious  deficiencies  were  observed  that  would 
prevent  the  emergency  spillway  or  principal  spillway  riser  to 
function  as  designed. 


d.  Overtopping  Potential.  The  Corps  of  Engineers  guidelines 

recommends  the  Probable  Maximum  Flood  (PMF)  for  "Intermediate" 
size,  "high"  hazard  dams.  Hydrometeorological  Report  No.  33 
Indicates  the  adjusted  6  hour  PMF  direct  rainfall  for  the 
subject  site  area  is  21.5  in. 
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Soil  Conservation  Service  routing  calculations  indicate  dam 
and  spillway  are  sized  to  pass  a  flood  corresponding  to  22.7  in. 
of  runoff  in  6  hours  without  overtopping  the  dam  crest. 


Based  on  the  above  data,  it  is  considered  unlikely  the  dam 
embankment  will  be  overtopped. 

e.  Emergency  Spillway  Adequacy.  Data,  previously  developed, 
indicates  that  reservoir  storage  and  spillway  hydraulic  capacity 
is  adequate  to  pass  100%  of  the  PMF.  The  dam  and  spillways 

are  therefore  considered  adequate  and  in  accordance  with 
recommended  criteria. 

f.  Downstream  Conditions.  Downstream  of  the  dam.  Broad  Ford  Run 
empties  into  the  Little  Youghiogheny  River,  just  north  of  Loch 
Lynn  Heights.  In  this  half  mile  channel  reach  and  flood 
plain,  about  eight  (8)  inhabited  structures  will  be  subject  to 
damage  and  loss  of  life  in  the  event  of  a  dam  failure. 

Mountain  Lake  Dam  is  located  in  the  downstream  flood  plain 
approximately  0.55  miles  south  of  Little  Youghiogheny  Site 
No.  6.  The  Little  Youghiogheny  River  intersects  State  Routes  41, 
5,  and  219  before  emptying  into  the  Youghiogheny  River  about 
1  mile  west  of  Oakland,  Maryland.  Substantial  property 
damage  and  loss  of  life  would  likely  occur  along  the  southwest 
residential  boundaries  of  Oakland,  if  the  dam  fails. 
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SECTION  6 

STRUCTURAL  STABILITY 


6.1  Evaluation  of  Structural  Stability 

a.  Visual  Observations 

1)  Embankment.  Surficial  embankment  deficiencies  identified 

in  Section  3. l-b(l )  are  not  considered  to  have  a  significant 
effect  on  dam  stability.  However,  the  observed  seepage 
zone  located  at  the  toe  of  the  dam  is  considered  to 
represent  a  potential  hazard  to  the  dam.  As  previously 
indicated,  the  cause  and  origin  of  the  seepage  could  not 
be  conclusively  established  by  visual  observation. 

However,  since  this  wet  area  initially  developed  with 
the  filling  of  the  reservoir  it  is  believed  to  be  caused 
by  seepage  through  the  embankment  or  foundation.  The 
observed  silt  material  contained  in  the  seepage  zone 
indicates  piping  may  be  in  progress.  Therefore,  further 
investigation  is  considered  necessary  to  ascertain  the 
significance  of  the  seepage  to  dam  stability. 

2)  Appurtenant  Structures.  Visual  observations  of  the 
principal  and  emergency  spillways  and  outlet  works  did 
not  reveal  evidence  of  structural  distress  that  would 
significantly  affect  hydraulic  performance  or  dam  stability. 

b.  Design  and  Construction  Data 

1)  Subsurface  Exploration.  The  geological  and  subsurface 
investigation  of  the  dam  site  and  borrow  areas  included 
19  power  auger  holes,  59  air  rotary  drill  holes,  and  90 
test  pits.  (See  Plate  Nos.  1,  8,  9,  10,  11,  12,  and  13.) 

Test  boring  logs  indicate  overburden  soils  deposited  at 
abutment  slopes  (at  dam  centerline)  consist  predominately 
of  residual  and  alluvial  silts  and  clays  containing 
boulders  and  cobbles  of  conglomerate  sandstone.  This 
soil  deposit  extends  to  shale  bedrock  (Jennings  Formation) 
and  yaries  in  thickness  from  2  ft.  to  about  12  ft. 

Flood  plain  soils  are  described  as  alluvial  and  colluvial 
in  origin.  These  alluvial  and  colluvial  deposits  reportedly 
yary  in  thickness,  and  typically  consist  of  4  to  6  ft. 
of  soft  silty  clays  underlain  by  gravels,  sands,  and 
cobbles  to  an  average  depth  of  13  ft.  where  soft  shale 
bedrock  is  encountered. 

Ground  water  levels  encountered  in  flood  plain  drill 
holes  and  test  pits  averaged  1  ft.  below  ground  surface. 
Artesian  pressure  was  encountered  in  numerous  drill  holes 
with  heads  measuring  from  1  to  about  5  ft.  above  ground 
surface  at  3  drill  holes.  Artesian  flows  varied  from 
about  2  gpm  to  a  maximum  of  5  gpm  according  to  estimates 
in  the  drill  logs.  (Refer  to  Regional  Geology,  Appendix  F 
for  additional  geological  and  geohydrology  information.) 
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2)  In-Situ  Testing.  Constant  head  field  permeability  tests 
and  pressure  tests  were  performed  in  overburdened  soils 
and  foundation  bedrock.  Results  indicate  the  overburden 
soils  are  of  low  permeability  (0-2  ft. /day).  However, 
the  fault  rubble  zone  was  found  to  have  a  permeability 
rate  in  excess  of  100  cubic  ft./day/sq.  ft.  of  cross 
section.  The  overall  expected  seepage  flow  through  the 
fault  rubble  zone  (untreated)  was  estimated  as  656,000 
gallons  per  day  (450  gpm),  as  computed  by  the  Darcy  Short 
Path  Method.  Permeable  zones  in  the  bedrock  foundation 
were  also  encountered  in  areas  apart  from  the  fault  zone 
(drill  holes  No.  18  and  21).  A  cutoff  trench  and  grout 
curtain  were  constructed  to  reduce  seepage  flow  and 
reduce  the  potential  risk  of  piping  developing  in  the  dam 
foundation.  (See  Plate  Nos.  2  and  5.) 

3)  Laboratory  Testing.  Classification,  compacted  dry  density, 
and  shear  strength  tests  were  performed  on  selected 
samples  of  foundation  and  borrow  soils.  The  soil  samples 
were  obtained  from  split  spoon  and  shelby  tube  samplers 
and  test  pit  excavations. 

Consolidated  undrained  tri axial  tests  were  performed  on 
residual  silty  clay  soils  obtained  from  emergency  spillway 
excavation  and  borrow  areas.  Triaxial  specimens  were 
compacted  to  95%  of  Standard  Proctor  density  and  yielded 
averaged  shear  strength  parameters  of  *S  =  28°,  c  =  500  psf 
(unsoaked),  f  =  28°,  c  =  490  psf  (unsoaked),  and  t  =  15°, 
c  =  900  psf  (soaked). 

4)  Slope  Stability  Analysis.  Slope  stability  of  upstream 
and  downstream  embankments  was  evaluated  at  Sta.  11+75 
(maximum  section)  using  the  Swedish  Circular  Arc  Method. 

The  analyses  considered  a  48  ft.  high  homogeneous  embankment 
with  3H:1V  side  slopes  overlying  a  bedrock  foundation. 

The  lowest  factor  of  safety  against  shear  failure  was 
reported  to  be  1.63  for  the  rapid  drawdown  condition  of 
the  upstream  slope,  and  1.71  for  the  steady-state  seepage 
condition  of  the  downstream  slope.  The  steady- state 
phreatic  surface  used  in  this  analysis  sloped  from  the 
emergency  spillway  crest  level  (10  ft.  below  dam  crest) 
to  12  ft.  above  the  embankment  toe  (36  ft.  below  dam 
crest). 

5)  Seepage  Analysis.  No  calculations  or  references  were 
found  in  the  design  report  to  indicate  seepage  analyses 
were  performed. 

6)  Stability  Against  Piping.  Embankment  soils  were  evaluated 
for  stability  against  piping  using  filter  criteria  from 
Navdocks  DM-7.  The  study  indicated  the  embankment  core 
soils  are  stable  against  piping  into  embankment  shell 
soils. 
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7)  Observation  Wells.  Four  (4)  observation  wells  are  installed 
in  the  upstream  and  downstream  embankment  slopes  for  the 
purpose  of  monitoring  the  effectiveness  of  the  cutoff 
trench  and  grout  curtain.  The  observation  wells  extend 
into  the  shale  and  sandstone  bedrock  on  the  right  and 
left  sides  of  the  fault  zone  located  at  the  left  (east) 
embankment  abutment.  Observation  well  readings  indicate 
a  drop  in  hydraulic  head  in  the  shale  and  sandstone 
bedrock  of  about  10  and  15  ft.,  respectively,  across  the 
grout  curtain.  Observation  well  readings  also  indicate  a 
gradual  rise  in  hydraulic  head  of  the  shale  bedrock 
located  upstream  of  the  grout  curtain. 

8)  Site  History.  Construction  report  for  Little  Youghiogheny 
Site  No.  6  indicates  the  development  of  a  seepage  zone  at 
the  downstream  abutment-flood  plain  junction  within  eight 
(8)  months  after  the  filling  of  the  reservoir.  The 
observed  seepage  zone  extended  about  30  ft.  to  100  ft. 
downstream  of  the  dam  on  the  left  (east)  side  of  the  exit 
stream  channel.  This  zone  reportedly  had  an  estimated 
seepage  flow  rate  of  5  gpm. 

c.  Operating  Records.  Operating  records  are  not  maintained  at 
the  dam  facility.  However,  the  structural  stability  of  the 
dam  embankment  and  appurtenant  structures  is  not  considered  to 
be  affected  by  the  operation  of  the  slide  gate. 

d.  Post-Construction  Changes.  Two  (2)  years  after  the  dam  was 
constructed,  a  water  supply  pipeline  was  installed  across  the 
entire  length  of  the  dam  crest  and  width  of  the  upstream 
emergency  spillway  channel.  (Refer  to  Section  1.2-g.)  This 
post-construction  addition  to  the  dam  embankment  is  not 
considered  to  have  a  significant  effect  on  dam  stability^ 
provided  major  leaks  do  not  develop  in  the  pipeline. 

e.  Seismic  Stability.  Based  on  available  static  slope  stability 
data,  visual  observations,  and  the  past  performance  history  of 
the  dam,  the  static  stability  of  the  embankment  slopes  is 
considered  to  be  adequate. 

According  to  guideline  criteria.  Little  Youghiogheny  Site 

No.  6  is  located  in  a  Seismic  Zone  1  area  (low  seismic  probability). 

Based  on  this  low  seismic  probability  and  recommended  criteria 

for  the  evaluation  of  seismic  stability  of  dams,  the  seismic 

stability  of  the  dam  structure  is  presumed  to  be  adequate 

under  these  earthquake  conditions. 
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SECTION  7 

ASSESSMENT,  RECOMMENDATIONS/PROPOSED  REMEDIAL  MEASURES 


Dam  Assessment 


Evaluation 


1)  Embankment.  Visual  observations  indicate  Little  Youghiogheny 
Site  No.  6  is  in  fair  condition.  This  fair  condition 
classification  is  specifically  based  on  the  visual 
observation  of  a  seepage  zone  located  at  the  toe  of  the 

dam  at  the  left  (east)  side  of  the  exit  stream  channel. 

The  cause  and  origin  of  the  seepage  is  not  known  with 
certainty.  It  is  believed  the  seepage  condition  may 
represent  a  potential  hazard  to  the  dam.  Since  this  wet 
area  left  of  the  stream  channel  initially  developed  with 
the  filling  of  the  reservoir  it  is  believed  to  be  caused 
by  seepage  through  the  embankment  or  foundation.  The 
observed  silt  material  contained  in  the  seepage  zone 
indicates  piping  may  be  in  progress.  Therefore,  further 
investigation  is  considered  necessary  to  ascertain  the 
significance  of  the  seepage  to  dam  stability. 

2)  Appurtenant  Structures.  Based  on  a  review  of  available 
design  documents,  as-built  drawings,  and  visual  observations 
of  conditions  as  they  existed  on  the  dates  of  the  field 
reconnaissances,  the  structural  performance  and  condition 

of  the  principal  and  emergency  spillways  and  impact 
stilling  basin  are  assessed  good. 

3)  Flood  Discharge  Capacity.  The  hydrological/hydraulic 
computations  reviewed  in  this  study  indicate  the  dam  can 
pass  the  PMF  0002!) »  the  required  spillway  design  flood, 
without  overtopping  the  dam  embankment.  Therefore,  the 
spillway  system  is  considered  adequate  and  in  accordance 
with  recommended  guideline  criteria. 

Adequacy  of  Information.  The  design  information  and  drawings 
available  for  this  review  were  of  sufficient  detail  to  adequately 
conduct  a  Phase  1  study. 

Necessity  for  Further  Investigation.  As  previously  indicated, 
the  cause  and  origin  of  the  seepage  identified  in  Section 
3.1-b(2)  is  not  known  with  certainty.  This  wet  area  reportedly 
initially  developed  with  the  filling  of  the  reservoir  and  may 
be  the  result  of  seepage  through  the  embankment  or  foundation. 
Further  investigation,  as  recommended  in  Section  7.2,  is 
considered  necessary  to  ascertain  the  significance  of  the 
seepage  to  dam  stability. 

The  scope  of  the  recommended  study  is  beyond  the  intended 
scope  of  a  Phase  1  investigation. 
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d.  Urgency.  The  study  recommended  in  Section  7.2  should  be 
implemented  immediately.  Remedial  repairs  recommended  to 
correct  surficial  embankment  deficiencies  should  be  performed 
as  soon  as  possible. 

7.2  Recommendations/Remedial  Measures.  The  following  recommendations 
are  presented  based  on  the  data  obtained. 

a.  Dam  and  Appurtenant  Structures 

1)  Implement  study  to  evaluate  and  ascertain  the  significance 
of  seepage  zone  located  at  toe  of  dam.  Study  should 
determine  the  following: 

a)  Cause(s)  and  origin  of  the  seepage  condition. 

b)  Quantity  of  seepage  flow,  and  fluctuation  in  flow 

due  to  reservoir  pool  levels  or  ground  water  conditions. 

c)  Quality  of  seepage  (amount  of  eroded  fines  contained 
in  seepage  flow). 

d)  Significance  of  seepage  condition  to  dam  stability. 

e)  Recommendations  for  remedial  measures,  as  necessary. 

This  study  should  be  performed  by  a  professional  geotechnical 
engineer,  experienced  in  the  design  and  inspection  of 
earthfill  dams. 

2)  Place  additional  (suitable)  rock  riprap  on  the  upstream 
slope  berm  above  normal  pool  level. 

3)  Repair  surficial  rill  and  footpath  erosion  on  embankment 

'  slopes  and  upstream  emergency  spillway  channel.  Backfill 

and  resod  tire  ruts  on  the  embankment  crest  and  embankment¬ 
spillway  abutment. 

b.  Operation  and  Maintenance  Procedures 

1)  Develop  a  formal  flood  surveillance  and  warning  plan. 

Plan  to  include,  but  not  limited  to,  the  following: 

a)  Surveillance.  Around-the-clock  surveillance  of  the 
dam  embankment,  reservoir  and  tailwater  pool  levels, 
and  spillway  channels  during  periods  of  unusually 
heavy  rainfall. 

b)  Warning  System.  Formal  warning  procedures  to  alert 
downstream  residents  in  the  event  of  expected  high 
flood  flows. 

c)  Evacuation  Plans.  Adequate  emergency  contingency 
plans  to  evacuate  downstream  residents  in  the  event 
or  threat  of  a  dam  failure. 
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2)  Periodically  observe  wet  zone  located  right  (west)  of 
impact  stilling  basin  and  exit  stream  channel  for  an 
increase  in  surface  area  or  the  development  of  a  seepage 
condition. 
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sand  coarse -angular  of  parti.  3. 0-4.0  35 
(weathered  rabble  isss)  4. 3-7. 5  37 


0.0 

0.5 

0.5 

20.0 

*  STA  J* 

0.0 

0.5 

0.5 

2.0 

2.0 

14.0 

14.0 

15.0 

15.0 

18.0 

18.0 

20.0 

AH  203 

STA  6*4 

Csiiig  driven  to  15.0* 
Clayey  Sand,  and.  danse 


(west  her  ad  rabble  saw)  4.3-7. 5  37 

•. 0-4.0  31 

Css lag  drlvea  CO  9.0* 

Clayey  Sand,  now  very  donee.  9. 5-10. 3  30 

11.0-12.0  24  SC  apt 
12.3-13.3  02 
14.0-15.0  24 

Casing  driven  le  15.0* 

Clayey  Sand,  mad.  dense  13.5-14.5  22 

17.0-10.0  20  SC  apt 

10.5-19.5  23 

Casing  driven  Co  19.5* 

lane  ee  above  to  20.0;  fr«  20.0-21.0  24  SC  ape 

20.0*  Sandy  Clay  (residue  21.5-22.3  30  CL 

of  shale)  very  stiff  to  hard,  2J.C-24.0  57 
aed.  piss.,  nolst,  yal.  brn., 
sand  coarse. 

Casing  driven  ce  24.0* 

*».L.  20.3*  10-9-47  (loci.  Artesian  Press.) 


0.0  0.5  Topsoil 

0.5  20.0  Brown  ssnd 

Ah  604A  STA  3*10  rc .  SO* 


plllwsy  glev.  2442.3 


0.0  0.5  Tops 
0.3  20.0  Brow 

DM  10  Kiev.  2434.4 


Topsoil 

Brown  send  cobbles  v/icne  clay 

C/t  DM  jt«.  11^89  to  D.1S  rt.  J  Typ. 

Top..U  '  f  ««• 

Clay.y  Sand,  n/iom  fin.  .mil  O.S-l.S T  ST"  J5f~  - 

4  occ .  cobble.  Med.  dense  to  2. 0-3.0  31 

denae,  wed.  dIii.  fines,  si.  3. 0-4.0  100 
■olst,  vel.  bro.  Send  generally 
fine.  Kaaiduias. 

Drove  casing  to  4.0* 

Shale -highly  weathered.  Becov-  6. 0-7. 5  21  sec 

ered  as:  Silty  clay,  eed.  stiff  8. 0-9.0  47  CL 
to  stiff,  wed.  plat.,  noise,  brn. 

4  gray.  Iron  stained  thin  bedded, 
highly  fractured. 

Drove  casing  to  9.0' 

9.5-10.5  49  CL  apt 
11.0-12.044 

12.5-13.5  41 
14.0-15.0  94 

..  ,  ..  refusal  15.0 

Shale -highly  weathered  w/ehlck  clay  led.  551 

sens  of  weath.  parent  shale.  Very 
soft  to  aoft,  noise ,  yel.  brn.  4 

t5l°  bedd€d»  d4P  **N>°,  very 


Loan  Clay  v/ weathered  shale 
frags.  Rsrd,  wed,  alas., 
■olst,  ysl.  bn.,  highly 
frset.  saarolltc. 

Bene 4  hols  w/3  3/1"  trlcons 
Sw  as  24.0  to  20.5 


24.5- 23.3  92  CL  spt 
24.0-27.0  77 

27.5- 20.5  44 


19.0  21.0 
21.0  24.0 


IWi  thin  bedded,  dip  5-10°,  very 

S1rlTnffte!SI2d.h#S?*#"Ml  *  vertical 
W.L.  10-13-67  <?  18.0’  depth  (lnel.  Arti 


Arteslsn  pressure) 

led.  75% 


26.0  30.0 
30.0  33.0 


Lost  half  drilling  fluid  &  24'.  *' 

approx.  12  |p«  - 

M. L.  10-4-67  (?  24.0*  depth 
Decrease  aa't.  of  clayey  layers. 

**°w  gray  in  color. 

Shale-woderately  weathered,  soft,  wolse,  dk, 

rsy,  thin  bedded,  dip  S-lO®,  highly  jointed 
fractured,  horizontal  4  vertical,  occ. 
entn  clay  seen 

Mod.  Md.  4  alley  33.0  to  34.5;  vary  soft  4 
clayey  J4.3  to  38.$  ' 

Beconlng  yellow  w/lron  stain  frem  38.3, 

•  lightly  hard,  contains  a  owe  slit.  Bo 
?RpI*,ci*5U  lo<!  »f  drilling  fluid. 

AO. 0-40.  J  r.d  v/r.  at. In, 

Ji'Sii  J  r.ducml  to  .Oft  yillo.  clay 

<W». * . ..W) .  .rglll.cMua 
’  thin  to  Md.  b.dd.d,  dip  5-10° 
AJ.O-At.O  9Kl.-M.th.rp4  (NX  Ilk.)  v.ry  aoft, 
■olst,  yellow  gray. 

CoMlowratle  Sandstone,  ■•salve,  coarse  grained 
**11  enented,  white  w/lron  stains,  coeinosed  of 
JUjniai*?*!  Idwtlcwlsr  quart*  pebbles.  Jointed 
a  41hor4*®*»««4-  Joints  open,  fa  stained 

4  w/thin  clay  coatings. 

Conalnsrstlc  Sandstone,  ■active,  coarse 
grained,  well  cnentsd,  whits  w/iroo  stains  to 

Sc®?f?g*d  jvrti  sand  4  lenticular  quart* 

sbblse.  Jointed  vertical  4  horlsootal. 
olnts  open,  re  stained  4  v/thin  clay  costings. 
!*/•«■•  finer  grained  sandstone. 
X*.®?®**”1*®?  sandstone  w/grey  tint. 

Sandstone,  aaastve,  fins  to  asd.  grained,  rad 

«od«r- 

Ppodaton. ,  M.ilv,  flM  I.alh.d,  hard,  Mil 
cmencod,  eelst,  slightly  argil leceoui . 

Laft  1.7*  U  bottom  of  hoi#. 

Batto*  of  hola. 


JtMiuw  taste. 

4. 0-9.0  7*M  K-O.3  29.0-34 

iifti?4VJ*?  J:0  05  u.o-S 

19.0-21.0  sons  leakage 
19.0-24.0  IB. 9*1  ““.33 
04. 5001.0  32.3*1  *-0.15 

13.0-40.0  Backers  would  amt  hold  ebeo  4 

fys4vr*£r  *- 

'  '■  i^paeCekiM^-likA. 


29.0-34.0  53. I'M  K4. 
13.0-41.0  25.4*11  g.l, 
0.0-4. 0  3*1  8-0,44 


S mm  as  24.0  to  2B.5  29.0-30.0  33 

30.0-31.0  52 
refusal  31.5 

31.3-33.7  Slltetone-hlghly  weathered,  soft 
to  nod.  hd. ,  waist,  wed.  thickness,  iron 
stained ,  highly  fracturod,  clay  seaos. 
33.7-34.7  Very  aoft  shale  (Ml  or  CM), 
highly  plaacic,  aicacaoua,  gray,  can  be 
Indented  w/finger;  (*  34.7  Cong loos ret lc 
Sandstone. 

Con*  leasers  tie  Sandstone,  weathered,  wassive, 
well  cawented,  coarse  aware*  4  lenticular 

Jusrtk,  pebbles  rounded.  Highly  Jointed  4 
rsetured  vertical  4  horizontal,  open, 
ironstalned  4  clay  filled,  dip  5° 


Sandstone  thick  to  thin  bedded,  floe  to 
wed.  grain,  welt  resented,  It.  elv.  gray, 
wod.  hd.  to  hd.,  highly  Jointed  vertical  4 
horisontal  w/clay  scans,  dip  3° 

Sound  rock  <a  40.1*  depth 
Sendee  one,  fine  grain,  Mlllvi,  well 
c assented ,  dk.  gray,  solid  relatively 
Intact  w/occ.  joint,  dip  5® 

$  71.5  very  soft  dk.  gray  shale 
Shale  w/occ.  Chin  sandstone ;  shale  soft 
to  vary  «oft,  dk.  gray,  aolet.  thlo 
bedded;  sandstone  wod.  hd.  to  hd.,  floe 

I  rain,  dk.  gray,  Sll  highly  jointed,  dip  5® 
ottow  of  hola 

No  appreciable  awounts  drilling  fluid  lost. 

Water  pressure  tacts 
9.0-10.5  Mo  wstsr  loss  62.0-73.0  64.2'M  8-0 
9.0-15.0  12*M  8-0.21  57.0-42.0  44. 2*11  8-0. 34 

15.0-19.5  Mo  water  lose  52.0-75.0  44.2*M  8-0.0002 

19.5-24.0  20* M  8-0.009  47.0-52.0 

24.0-28.5  Mo  water  loss  42.0-47.0  44.2'H  K-0.38 

28.5-31.5  20* H  8-0.05  24.0-75.0  64.2’H  8-  0.04 

24.0-75.0  20* H  8-0.09 


1  14  Slav.  2434.1  C/L  l 


0  Topsoil 

5  Sandy  Clay  w/sons  gravel  4  eng.  2. 0-3.0  41  CL  i 
flags.,  hard,  wed.  plea.,  el. 

•olst,  yellow,  gravel  of  ahalc 
4  alltatope.  refusal  3.5 

Drove  eating  to  3.5' 

5  Interbedded  elltatooe  4  she W -highly 

weath.  Slltstone  wod.  hd..  wolet,  thio  I 

bedded.  Iron  stained,  yellow.  Shale 
■oft,  nolst.  yellow,  Iron  etalncd, 
thin  bedded,  clay  mim. 

More  yellow  clay. 

Cons  1  aware  tic  Sandstone,  ■esslve,  coeraa 
■reined,  well  cewented,  quart*- sand  4 
lenticular  quarts  pebbles,  white  stained 
w/lron.  Open  4  Iron  eta toed,  clay  costed,  ' 
Joints  vertical  4  horizon. 

Drove  casing  to  7.0* 
w/ yal  low  clay  smi 
».U  17,7*  10-20-47 
Sllckenaldes  noted 

$om  oe  above  to  29.0*  (loot  wetsr  $  26.3)  . 

9  29.0  Sandstone  fins  grain,  aasatvs,  well 
cwntid,  herd,  dk.  gray,  slftcksnsldos 
notsd,  relatively  Intact, 

Seja  as  free  29.0  -  do  allcksnaldos. 

Slick  <f  34.4* 

*•  above  to  43.4  -  slicks  In  Ssndotooo 
9  45.6  Shale  soft,  dk.  gray 
Shale  w/thln  Interbedded  oilty  oandstoooa. 
Shale-soft,  ■olst,  4k.  gray,  thla  bedded. 

Sends toot -fine.  wod.  hd.  to  hd.,  dk.  gray, 
thin  bedded.  All  highly  fractured,  with 
at  parent  shale,  law 
aagfb  dip.  Mighty  aUfteeeUad. 
teee  ae  above  re  51.7  (Hajer  ■wvewet  haee) 

4'  7  earkad  dsrrsasi  slicks  4  geugs. 
UtBafeiy  Che  awe  as  these  sm  rel*  Intact 
WtMa  silty  ssedsteaos. 


I 


44.0  n.o 

n.  o 


flull-MWMl,  POtt  to  mod.  hi.  , 
Mint.  *.  |r»y,  tbla  W4M, 
dip  Utadt  v/oaly  aloor 

allchUg. 

ftoctoa  if  hal« 

Unit  iraiwri  taata 

0.0-3. 3  2’a  M 
J. 3-7.0  3*B  f-0 
7.0*14.0  —  g-alauta 
0.0-24.0  N»  drilling  fluid 
loat  until  iMroi.  23*  diytli 
7.0-24.0  17.4*  a  1-4.3 
7.0-24.0  17.4'B  1-10,3 
47.0-71.0  41 . S' N  14.1 
42.0-47.0  43. I'M  1-0.33 
42.0-71.0  43. I ‘I  1-1.2 
37.0-42.0  43.8’H  S-0.001S 
57.0-71.0  43.8’M  8-0.1 
49.0*71.0  43. 8' N  *-0.7 


I  *»»• 

C  lit 

iLiiBC 


44049.0  10.7'a  *--- 
47.0-71.0  34. 1'B  K.2.0 
*2.0-47.0  13. O'  a 
37.0-42.0  13.0'N  — 

35.0-40.0  13.0*B  *— 
32.0-37.0  17.4'  a  1-— 
27.0-32.0  32.2'*  *-7.| 
22.0-27.0  52.2’K  *-4.t  . 
17,0-22.0  33.0*11  *-12.4 
12.0-17.0  23.7**  *-l«.l* 
7.0-71.0  19.9'a  K.M 


LEGEND 

SYMBOLS 

UNCONSOLIDATED  MATERIAL 


HD1*-  HF 


fojolr—'. 


W  m*  □ 

|ss  □ 

CONSOLIDATED  MATERIAL 
Sedimentary  Rocha 


OH  13  Eiev.  2430.0  C/L  I 


Topaoll  aany  1“  to  lO*  cobblee  lo 
•  •tup  MU. 

Silty  Sand  w/grevel,  aad.  2. 0-3.0  38 

ionpo  to  donaa.  lov  plaa. 
fine*.  aolat,  yal.  brn., 

■and  1 -» .  travel  ant.,  raalduuu-calua 
Souldar  eecaada  SOX  by  3- 5*4.3  47 

voIubm;  r««lndar:  Silty 
Sand  w/aoue  gravel,  danaa. 
low-nan  plaa.,  aolat,  yal.  bra., 
angular  flna  to  coaraa. 

Drove  casing  to  4.3' 

Sand a ton#  guuldera  w/aud  acaaa, 
aed. -coarse  grain,  mod.  Hd., 
aod.  Wall  caaMOtad,  gray  4  radah. 
brn. ,  lose  drilling  fluid  9  7.0* 

Silty  Sand  v/aaae  clay  4  8. 0-9.0  33 

aog.  travel,  wed .  danaa, 

low  plaa.  (Inti,  aaltt.  Refute 1  9.V 

yal.  bra.  tend  Bad. -coaraa 

Advanced  eating  to  8.5’ 

boulder.  Saodacone,  grey-Bad.  grain, 

aoaa  clay  coating. 

Silty  Sand  w/aoaa  ang.  11.5-12.3  68 
gravel  4  flaga.,  aed.  danaa 
to  danaa,  low -non  plaa.  flnaa, 
wtc  tn  aolat ,  brown  4  arnah. 
brn.,  flna  to  and.  train.  14.5-14.8  58 
Advanced  caalng  to  14.5' 

W.L.  9  14.5*  dapeh  10-13-67 
Sandstone  (Bouldere?),  auch  of 
recovery  aud  eenaa,  aandetone  la 
flna  grain,  mod.  hd.,  olv.  gray. 

Iron  atalnad. 

Sana  aa  above  to  18.9;  at  18.9 
probable  real  bedrock  contact. 

Tram  18.9  Sandacone  a«d.  thick 
bedded,  fine  grain,  add.  gray, 
aod.  hard  to  hard,  wall  caaentad. 
aoderately  Jointed  w/f«  atalne 
occ.  olv.  pry. 
occ .  aud  aaaw 

Jointed  vertical  4  horizontal, 
open  4  clay  filled  4  Iron  ataloed. 

We  aa  above  to  30.0';  *t  30.0 
•oft  gray  etele. 

Shale  v/thta  Incerbaddad  f.  allty 
eandatonea;  ahala  toll,  Stay,  aolat, 
thin  beddad,  highly  broken,  fractured 
4  jointed,  aud  lial  of  parent  ahala. 
Hole  caving  0  30.0' ,  eandatonea  t. 
grain,  highly  broken,  aod.  hd.  to  hd. 

a»i. ..  .wv.-dip  9  w  •*?;'“*  rMi. 

*d»lta  alneral  coating  on  a ' 

4  aoaa  Joint  plain*  caving  9  31 
■ubbla  tone  37.2*  to  59.0 
dip  9  39' -40-70®  caving  9  32 
*ow  with  rubble  and  aud 
(dip  9  40’ -43°;  <»  41’ -30°) 
parent  shale.  .  „ 

bubble  of  ,1 Ick.n.id.d  1  “■> 

■hala.  Hud  aeaaa  of  parent  ahala. 

dip  9  43° 

Slight  decreaac  In  intanalty  of 
fault  rone,  otherwlaa  •■»■•• 
above.  Dip  43°,  cave  to  9  >4 
Interbedded  ahala  4  fl»o  aendatona, 
ahala  aoft.  gray;  aaadataoa  l laa, 
gray,  aad.  hd.  to  hd.  All  mod. 
a  licked,  w/vht.  alneral,  git. 
alnoral  mod.  broken.  ataap 
Joint a  4  allcka.  » 

pyrlt*  encountered. 

ftol#  aoft  to  aod.  M.,  *•  *rJ7;. 
aad.  a  licked  4  brohan  •/*•* J  eh- 


M.f-77.B 
10. 1-15-1 
17.  0-77.8 


Congtom- 

.  a  #»*te 

±»J  Cng 


rvcic'-m.u 


fV  D  terpentine 
Othw  SymboK 


*cd,  5JX 
91  apt 


• 

hole  togged  only 

X 

link*  end  dtp 

®  hole  templed 

peor  bench 

ABBREVIATIONS 

w* 

•ng  vier 

lam. 

pm  mated 

Hd 

boutoen  i»  12”) 

He. 

taoae 

cek 

calcaraout 

maa. 

mattrre 

cell 

caliche 

mad 

medium 

CM. 

cavilwt 

me. 

rmcecaout 

emt 

cemented 

mod 

moderetety 

CM. 

coerte 

n  r 

no  recovery 

cM. 

cobMet  <r  i2^ 

per 

permeable 

cat 

Compact 

po 

poo»fy 

con 

rdd 

rounded 

■In. 

crytuame 

tV 

tlightly 

da 

dent* 

tft. 

•oN 

dp. 

Ippmg 

«/• 

tom# 

dt 

down*  (ream 

•to 

•towty 

fri 

hna 

•ft 

•tiff 

tern 

tb 

tnm  beddad 

free 

fractured 

biff 

tvffaceout 

hg. 

htgmana 

«t 

upttraam 

M 

hub*# 

ear 

varubto 

pn 

gram 

V/ 

very 

uv 

gypteoue 

ml 

wrih 

he 

hard 

•raa 

weathered 

• 

h^wy 

•  1 

i6*tm  ttant  i 

C  gravol.  gr*v**y 
S  Mni  imh 
M  Milieiy 
C  day.  cwyey 
0  organ* 
a  weugmded 
P  poorly  graded 


TEST  HOLE  NUMBERING  SVSUM 


Cemeome  0*  dam  1  99 

Borrow  wee  101  If* 

Emergency  tprftowy  201  299 

i  Carwedme  o»  outtof  itrvcmre  301  3*9 


Saeem  che«n«i  *01  A  9* 
teufweat  301 

401  499 

701  79* 


o^e,  ellek.  left  to  aod.  M. 
gray,  yean  ataap 
Lai  Utertedda?  t.  dk.  gray 
Msditaet  aod.  fed.  te 
Battea  if  tele 
water  pressure  taata 
*3.0-11.5  5. 3'B  K.9S.I 
*•5-4.3  i/J'i  1-175.1  . 
9.3-11. 0  10.0*1  telU.*  , 

-a*  Ti  l  13.1  MaU 'UA. 


UHir  tO  soil  CLASSinCATlO*  SrSTEM  SYMBOLS 
pa  *e«  gr»drd  r*v#H.  gr*^*  m.*ture* 

V  »VvN  grvUO  *r*-eh 
CM  Smyaer.1'  grare*  Mndwh  **num 
CC  Cleyey  greveH,  Mndcley  mature* 

SW  Jiadad  tande.  W.VJ  a'^  nvetvre* 

SP  Poorly  pab-1  wMl 
SM  Sety  tend 

SC  Cleyay  «#nd*.  tandciay  mWur#? 

ML  Sea  wdh  hq*nd  lend  oi  80  or  aa* 

MM  Sea  w.*4  PRUM  ana  abo<*  » 
a  Oeyt  wdh  hand  Mm*  M  50  or  WU 
CM  Cleyi  tend  hmn  above  SO 
01  Urgjmc  *te  and  day*  ete  Moved  hmR  0*  90  ar  li 
OH  Qpa^  tea  andjjay*  with  hrw^^na  y 


logs'  VF-TEsr Holes 

L/TTLE  YOUGHOGHENY  WATERSHED 
GARRETT  COUNTY,  MARYLAND 
RESERVOIR  NO.  $ 

U  S.  DEPARTMENT  OF  AGRICULTURE 
SOIL  CONSERVATION  SERVICE 


■i.r'i  I 

— -  -a-  ■ 


Li:;;;:;;;;::;: 

|t*,^ 
tP4vT  1 

kgj 

ormya  S 

UP  *07-0 

PLATE  NO.  8 


0.0  1.0  TopeoLl.  Iaul4«ri  La  setup  traa.  Generally  ' 

12K«12MmU".  Hava  noticed  boulders  U  vU la¬ 
ity  that  will  uca«4  1  cw.  yd.,  generally  of 
conglonaratU  sandstone. 

H.L.  0.C  depth  11-2-47 

1.0  3.5  Drove  casing  to  3.5'.  boulders  exceed  lj^  731 

voliwa;  roMUdar  CL  Sandy  Clay. 

JL  W.L.  I.1-  Artesian  Hand  Fab.  U 
3.3  3.0  Recavar-Raady  Clay  m/ism  angular  4. 0-3.0  43  i 

•rival .  Boulders  exceeds  SOX  by  voluna. 

Seedy  clay  la  bard,  nolat ,  ned.  plaa., 
bn.  Bafuaal  3.0' 

3.0  9.0  Drova  cat  In*  to  9.0 

louldara  and  clay  km  aa  above. 

9.0  9.3  Refusal  9.3* 

9.5  10.5  Trtcooa 

10.5  12.0  Mud  saaa  or  gouga  w/aandacona  frags.  11.0-12.0  23 
varv  aoft,  noise,  dk. ,  gray.  Iron 
atalna,  rut-bly  -  recovered  aa  CL-CM 
Drove  caalng  to  12.0' .hit  hard  rock 
12.0  16.0  Mud  a • ana  6  aandacone.  Sandatona  fine,  dk. 

tray.  hard,  wall  ceaen.  very  highly  fract. 

ubbly,  allckenalded-aoft  unite  alncrel 
coat  Inga. 

16.0  21.0  Shale-aoft  to  very  aoft,  nolat,  dk.  gray, 
clicked,  highly  ffactured  w/aoft  white 
nlneral  coat  Inga.  Mud  or -gouge  -----  of 
parent  shale.  Rubble  rone.  Dip  7°  to  20' 
then  20®. 

21.0  26.0 

26.0  31.0  Hole  caviog  9  26* -now  v/thin  lnterbeddad 
allty  aandatonea,  nod.  hd.,  dip  40°,  rock 
corn,  atreaaad. 

Drova  caalng  to  26.0*  depth. 

31.0  36.0  Dip  occ.  increaaca  to  vertical 

36.0  41.0  Fran  36.3'-ahala  w/ lnterbeddad  aaodatonea. 

Shale  aoft  to  nod.  hd. ,  noise,  dk.  gray, 
thin  bedded.  All  relatively  aound  v7oniy 
minor  acccnatodatloo  slicking,  dip  7®. 

41.0  46.0  Sane  aa  above. 

46.0  Bottcai  of  hole. 

Hater  pressure  teats 

0. 0-5.0  2.0'H  8-0. 56  30.5-36.0  50.6'H  8-2.4 

12.0-16.0  36.8'H  8-12.2  30.5-41.0  46.2'H  K-l.t 

16.0-21.0  13.8 'll  804.0  42.5-46.0  46.2*11  8-1.6 

16.0-26.0  13.8'H  8-20.7  37.5-42.5  46.2*H  8-0 

26.0-31.0  50.6 'K  8-2.7  30.5-46.0  48.1'H  8-1.7 

26.0-31.0  110. 4'H  8-3.9 


Topeoll 

W.L.  before  first  run  v/core  bbl.  was  l*  below 
around  aurface. 

Silty  Clay-soft.  ned.  plea.,  wet,  yel.  brn., 
very  slightly  organic  2. 0-3.0 

Clay-nodcrately  organic  v/soat  frags, 
of  vagatac ion  including  decayed  tree 
trunks  &  branches.  5. 0-6.0 

Shale-highly  weathered,  v.  soft.dk.  6. 5- 7. 5 

oil*  gray,  nolat,  thin  bedded,  9.0-10.0 

vary  highly  fract.  Refusal  10.5 

Drova  caalng  to  10* 

Shale -a lightly  weathered,  soft,  nolat,  dk. 
gray,  thin  bedded  w/occ.  chin  t.  Argillaceous 
Sandstone,  nod.  hd. ,  dip  7®-hlghly  tract.  6 
Jointed. 


Shale  w/chla  lnterbeddad  f.  aandatonea i  shale 
dk.  gray,  nolat,  chin  bedded,  aoft;  sandstone 
dk.  gray,  nolat,  nod.  hd.  to  hd.  Mod  Jointed. 

Has  a one  rubble  ahale  or  gouge  In  occ.  cones 
fron  31'  depth  w/ white  nlneral  coatings  on  Jta.  I 
fract.  surfaces.  S<we  steep  Jta.  or  gouge  tones 
Increaae  X  t.  sandatona 

lnterbeddad  v.f.  erg.  aandatonea  4  shales. 

To  41.0*  predon.  sandatona.  Sandstone  aod.hd. 
to  hd.,  nolat.  fine  grain,  wall  canent  ad  -noddy 
dk.  gray.  Shale  soft,  nolat,  dk.  gray.  All  nod. 
fractured.  Fyon  41.0'  Shale-very  soft,  MH  Ilka 
nat trial -unctuous  vary  aoft.  Highly  fractured. 

MH  Ilka  notarial  continues  to  46. 5,  dafom* 
under  finger  pressure.  Fron  44. 5-Sllt atone 
containing  a one  v.f.  sand. ,  nod.  hd,,  dk.  gray, 
al.  nolat,  ned.  bedded.,  dip  7®. 

Slltetooe  as  above  to  probably  49.1*  depth 
Fran  49.1'  ta  31.3'  loat  cora.  This  la  in  rone 
that  ahowp  a  high  plaatlclty  silt-clay  natarlal 
In  othar  drill  holes .  Fron  31.3*  c*b|1«.  sand. 
Conglonaratlr  Saods tone -coarse  graia,  na salve 
Fa  atalaod  whl.a  to  vary  It.  gray.  Conpoesd 
of  qrorta  sand  4  lenticular  quarts  pebbles. 

Jointed  near  horlaootal  9  k odd lag  and  v/vartleal 
open  4  Iron  stained  Joints. 

Rotten  of  hole. 

V.L.  Artaelnn  pressure  at  aatlnatad  5*  above 
ground  level.  Flow  9  3-3  IF-  (ArtaaUo  con¬ 
ditions  wero  still  la  affect  Jan.  48) 

Hater  pressure  teats  t  „ 

32.0-54.5  32.7'H  8-1.3  22.0-27.0  Jl.f'H  8-10.4 

47.0-32.0  38.9'H  8-3.3  27.0-34.3  II. 1  ■  *-3.0. 

47.0  34.3  31.9*1  8-2.7  24. 0-34. 3  II. 1  ■  8-11.3 

41.0-34. 3  1. 9’i  8-34.1  19.0-24.0  27.2'H  8-U.4 

34.0-41.0  —  —  14.0-19.0  41.2'R  8-3.3 

32.0-37.0  32.7'l  8-1.4 
23.3-30.3  32.7'H  8-2.3 


Rec. 

I  _X_ 

0.0 

1.0 

<  on 

t  -a' 

a 

4.3 

9.0 

9.0 

15.0 

301 

13.0 

21.0 

881 

■ 

21.0 

22.5 

761 

621 

22.3 

26.0 

901 

1001 

26.0 

30.8 

941 

30.1 

35.3 

35.3 
39.0 

40.4 

39.0 

40.4 

44.5 

44.5 

47.0 

■ 

47.0 

51.0 

51.0 

57.0 

37.0 

42.0 

931 

42.0 

1001 

981 

PH  20 

Slav. 

941 

861 

0.0 

1.0 

1.0 

4.0 

4.3 

8.0 

911 

371 

8.0 

12.0 

1001 

12.0 

14.3 

14.3 

21.0 

21-0 

24.0 

» 

24.0 

31.3 

•31.3 

37.0 

37.0 

42.0 

■  A 

*7 

42.0 

44.3 

so.s 

44.3 

30.3 
32.0 

J 

.* 

'Ax, 

» ' 

»■ 

-  -  L*  i  . ' 

T-.ee  11 

U.relUs  of  alitatone  4  v.f.  aaudatann 
Recovered  aa:  CLayey  Craval  2. 0-3.0 

w/aagular  4  chla  flagga.  Danas  3. 3-4. 3 

and.  plaa.  fines ,  si.  nolat,  yel. 
brn.  4  gray.  Iron  atalaod.  .  *  ^  » 

Shale -highly  weathered.  3.0-4. 0 

Recovered  na:  Clayey  Crevel-  4. 3-7. 3 

Crevelly  Clay,  dense,  ned.  plaa.  g. 0-9.0 

flees,  nolat,  yel.  brn.,  iron  stained, 
highly  fractured. 

Casing  driven  ta  9.0*  ,  _ 

Shale  highly  weathered  vary  soft,  v/eoft 
white  nlneral  coat  Inga  on  joint  surfaces. 
Recovered  as:  Crave lly  Clay  very  9.3-10.5 
stiff  to  hard,  ned.  plaa.,  nolat,  U.0-U.9 
olv.  brn.,  highly  fract.  gravel  12.3-lJ.* 

canposed  of  aoft  ahale  frags.  14.0-15.0 

tl.L.  12.0*  depth  11-4-47  (Includes  aenc  Art oaf 
Drova  caalng  to  14.9' 


Shale-highly  weathered,  aoft,  nolat, 
dk.  gray,  thin  bedded,  low  angle  dip, 
highly  fractured  4  jointed  vertical  4 
horlaootal.  Soft  white  nlneral  coatings 
on  surfaces. 

Shele-w/thlD  lnterbeddad  aandatonea. 

Shale  aoft,  aalst,  dk.  gray,  thin  beddod, 
sandatona  nod.  hd.  to  hd.,  dk.  tray,  thin 
bedded.  All  w/soft  white  nlneral  coatings 
on  aurface* ,  ellckensldes  and  fractured  ooo- 
weat hared,  dip  12°  nud  aeana  or  gouge  of 
parent  stele,  below  23.9  decroaae  ■ licking 
4  aoft  white  nlneral. 

Sana  aa  above  v/out  ellckensldes  4  aoft 
white  nlneral,  nud  or  gouge  of  parent 
•tele  9  29.7 

Stele  w/thia  lnterbeddad  sandstone* ,  stela 
soft  nolat,  dk.  gray,  thin  bedded,  sandatona 
nod.  hd.  to  hd.,  dk.  gray,  thin  bedded. 

All  ooo -weathered  slightly  to  nod.  Jed., 
relatively  Intact  4  sound. 

•  Loaa  dua  to  rotation 

*  Cora  loaa  dua  to  locked  Inner  bbl. 

Dip  10®.  Fron  42. 6 -lnterbeddad  v.f.  allty 
•aodatona  4  ahalaa,  aoft  to  nod.  hd.,  al. 
nolat,  dk.  gray,  thin  bedded 
Sane  ••  above  from  42.4  to  44.0  -  Fran 
44.0  stele,  soft  to  very  soft,  dk.  gray 
nolat,  thin  bedded. 

Soft  to  very  soft  shale  continues  ta  30.9* 
Fran  30.9  Slltatona  w/v.f.  a and.,  nod.  hd. 
to  hd.,  *1.  nolat,  nod.  gray,  thin  to  nod. 
bedded  dip  3°  -  9  33.0  cteMea  to  vary 
•oft  MH  type  natarlal,  easily  Indented  v/flaa 


IS. 3-16. ft 
17.0-U.9 
LR.5-19.ft 
20.0-21.9 


plastic  nolat,  gray 


sally  indented  w/finni 
54.9  ctengae  to  congll 


Conglonerat Lc  Sandstone,  nasalve,  well  cmW 
coarae  quarts  sand  4  lenticular  pebbles.  Jell 
<?  bedding.  Iron  stained  white. 

Rot ton  of  hole 

Hater  pressure  testa 

9.0-13.0  f'H  8-2.3  41.0-44.0  43. 7'H  1 
15.0-21.0  9'H  8-2.6  52.0-62.0  43.6'H  I 
15.0-30.0  9'H  8-7.6  47.0-32.0  43.6'H  I 
37.0-42.0  36. 7'H  8-3.1  37.0-42.0  36. V  H  I 
32.0-37.0  43.6'H  8-1.1  27.0-32.0  34A'H  * 
44.0-42.0  36.7'H  8-2.4  15.0-62.0  2S.2'H  1 


Sandy  slltatona  highly  Mattered.  2. 0-3.0 

Recovered  ••:  Clayey  CravehAng.  flagga. 
vary  dense,  ned.  plaa.  fines,  al. 
nolat,  brn.  -  Jennings  3. 0-4. 9 

Drove  casing  to  4.5' 

Stela-hlghly  weathered -si lty.  3. 0-4.0 

Recovered  a*:  Clayey  Cravel  w/ang.  4. 5-7.3  j 
flags.,  vary  denaa,  lew  plaa.,  7.5-8 .  Qg 

nolat,  olv.  grn..  Iron  stained,  fafurtl^ 

Jennings  * 

Stela  w/thta  lnterbeddad  at It a tone*.  * 

highly  weather ad,  soft,  nolat,  nlv.  4 
brn.,  clay  a nans,  very  highly  fract. 

W.L.  IS. S'  10-17*67  (tncl.  anna  ArteaLan  P)  . 
Recovery  of  ahale,  very  aoft  Ml  like 
natarlal  highly  iron  stained,  nud  live 
Stela-hlghly  vaatterod,  soft,  nolat,  yellow 
6  Iron  atalaod,  thla  bedded,  low  angle  dip, 
clay  mm,  highly  fractured  4  Jointed 
9  *11  angle*. 


atele  anft,  nUt,  dk.  gray,  tkln  bedded 
aaadatnna  and.  hd.  ta  hd. .  nolat,  dk. 

Jray ,  tkla  fine  grain.  All  and.  tract.  4 
Dieted  vertical  6  kortaontal 
w/aana  lnterbeddad  nod.  kd.  alltatena 


i  above  ta  31.2:  very  aa 
•  31.3  •  froa  31*3  alltai 


0 


DW  22  Elev,  2405.0  Pern  Us,  lUOO  <M» 


I  Type 

C  Sit 


o.o 

l.o 

1.0 

5.5 

3.3 

6.0 

6.0 

7.0 

7.0 

9.0 

9.0 

12.0 

12.0 

14.5 

14.3 

16.5 

14.3 

21.0 

21.0 

25.0 

25.0 

0.5-1. 5 


3. 5-4.3 


Topsoil 

H.L.  0.7'  depth  10-31-67 
CUyillt.  Trace  fi  nod.,  eoft- 
Md.  plu..  Mt,  yellow  to  3.0  Chao 
gray.  Alluvium. 

Vegetar too-branches,  traa  trunks,  grass, 
ate.  Old  soil  layer,  organic  mixed  w/tt 
alley  gravel. 

Silty  Crevel  w/cobbles  4  km  send.  4. 0-7.0 
Had.  dense,  non  plan.,  wet-sat. t 
gray  w/eome  fragments  of  vagetatioe. 
Alltivlw. 

Sandy  Clay  w/eom*  fine  gravel.  Mad.  7. 5-6. 5 
stiff,  low-wad.  olaa..  wet,  grneh.  gray. 
Craval  with  cobbles.  Mad.  dense  to  9.3-10.5 
danse,  non  plas.  aat . ,  gray  4 
grnsh.  gray.  Drove  casing  to  10.3 
Shale-hlghly  weathered.  Recovered 
as:  Clayey  Crevel,  danse,  low  plas. 
fines,  wet -sat.,  olv.  gm. 
gray.  Angular  to  aubround. 

Drove  casing  to  14.0* 


CL  671 


apt  1001 
CM  apt 


19 

11.0-12.0  49 


CL  spt 
Cf  spt 


12.5- 13.5  46 

13.5- 14.5  73 
i  refusal  14.5 
Fa  ete'd. 


Shale  4  rubble  of  shale,  soft  to  very 
■oft,  moist,  dk.  grey,  Fe  stained,  aud 


(gouge)  teams  of  parent  shale,  soft  white 
■  ineral  coatings,  vary  highly  fractured. 

Shale  w/thln  Interbedded  sandstones.  Shale 
soft,  molat,  dk.  gray.  Sandstone  wod.  hd. 
to  hd.,  aolst,  dk.  gray,  fine  6  argillaceous. 
All  wod.  fractured,  wod.  weathered. 


Bo t tow  of  hole 
Veter  pressure  tests 
0. 0-6.0  1.0’H  K *0. 59 
10.5-14.5  1.0'H  K>6.6 
14.0-25.0  1.0'H  K.12.3 
22.0-25.0  31. O'M  IU9.4 
22.0-25.0  31.0'H  IU7.8 
Samples:  1  U  1. (7-3. O' 

2  U  3. £7-5. O' 

U  samples  cakao  f row  alternate  hole. 


17.0-22.0  42. 5' H  K-5.S 
17.0-22.0  42. 5' H  KO.3 
14.0-18.9  38.0'H  K.7.7 
18.9-25.0  38.0'H  K-6.1 
14.0-25.0  21.8'H  K«8. 7 


SB  23  Clev .  2421.3  C/L  Pm  Ste.  8-43  Bng.  0*00 


0.0  1.0 


5.0  9.6 


9.6 

11.6 


11.8 

16.0 


26.0 

31.0 


31.0 

36.0 


Topsoil -Bouldere  In  setup  eree.  Some  exceeding 
3'  aixlsta  dimensions,  generally  of  conglamerat Ic 
sandstone. 

Boulders  exceeding  501  by  volime  of  conglomeratic 
sandstone.  Remainder:  CL  Sandy  Clay  wad.  stiff, 
wad.  plas. ,  wolst,  bra. 

Drove  casing  to  5.0' 

Drove  casing  to  9.8* 

H.L.  7.3'  depth  11-7-67 
Tr  1 cone -drove  casing  to  11.8 
Sandstone  Boulders  exceeding  SOI  by  voluwe 
w/clay  assess .  Sandstone  fault  rubble- fine 
grain,  well  cMcntad,  hard,  gray  4  olv., 
clay  binder  Is  sandy,  wed.  stiff  to  stiff, 
wed.  plas.,  moist,  bra. 

Sandstone  to  approx.  17*  depth,  fine,  massive, 
grey,  hard,  well  cemented.  Ac  17.0;  change  to: 
Shale,  soft,  moist,  dk.  grey,  rubbly,  w/gouge 
or  mud  seams  of  parent  shale.  Lost  water 
19  feet.  Hole  caving  @  18  feet. 

Drove  casing  to  21* 

Shale-same  as  above,  rubble  4  gouge  prominent 
Drove  casing  to  25.5'  depth 


41.0 

45.5 


j  as  above  w/soft  white  mineral  sllckensides 
Drove  casing  to  30.5*  depth 

Shale  rubble  4  gouge  dip  to  50°  changing  to  7° 
soaw  thin  f.  sandstones. 

Saws  as  abovs,  rubble,  sllckensides -poll shad. 
Bottom  of  hole 
Hater  pressure  teste 
11.8-16.0  46.9'H  K-6 . 1 
11.6-21.0  41.9'H  JC-7.2 
21.0-26.0  37.4*11  K-12.0 

23.5- 31.0  21.1'H  K-21.0 

30.5- 36.0  65.0'H  K~0.6 
30.3-41.0  46.6'H  K-4.2 
Semples:  23.1  ede  11.8*-14.0 

DM  201  Clev.  2449.2 


30.5- 45.3  51.2'H  K-3.2 
36.0-41.0  51.2'H  K-5.6 
41.0-45.5  65.0'H  K-0.53 

30.5- 50.0  44.2'H  B-2.9 
0.0-11.8  3'H  K— - 


0.0 

0.5 


0.5 

3.5 


Topsoil  w/ecsttersd  bouldere  to  3'  anbu  dlaen. 
Sandy  Clay  w looms  f.  gravel  <«15I  4«3/4M) 

Med.  stiff,  med.  plas.,  moist,  2. 0-3.0  7 

brown,  reiidwa. 

Silty  Clay-med.  stiff  to  stiff,  5. 0-6.0  21 

wed.  plat.,  moist,  xedsh.  bro. ,  6. 5-7. 5  35 

v.  stiff  from  4.0';  rssldwma  6 
ssprollts  of  shale. 

Shals-highly  weathered  w/thln  wod.  hd. 
milestones.  Soft.  To  stnd.  rods  4  ysls., 
thin  bedded  lamellar  compaction  shale, 
clay  4  silt  beat,  highly  jointed  4 
fractured  generally  at  low  angle. 

*  '  "  “  reamed  to  1.0* 

0.5-10.5 

U. 0-12. ?  68 

_  4  cleaned  hole 

le -highly  weathered,  soft,  gray  4  Fa 
atad.  rods  4  ysls.,  motet,  thin  bedded  oce. 


Set  casing  to  5.0* 


1.0-9. 0  42 


20 


17.0 
St.  0 


21.0 

20,0 


thin  siltetooe.  Highly  jo toted  4  fractured 
w/clay  costings  and  mud  seams. 

Color  earn  predem.  grnah.  gry. 


r  eow  prodom.  grnah.  gry. 

Shale -slightly  weathered  seme  Fe  etas,  on 
Joists.  Soft,  gray,  thin  bedded  w/occ,  this 
silt  a tans  dip  approx.  7* 

H.L.  24.0*  depth  10-2-47  Sloe/  2423.2 


BO  201  (cMtUmpd) 


26.0  310 

31.0  36.0 


36.0  39.5 


39.5  41.5 

41.5  45.5 


45.5 

50.5 

50.5 

55.5 

55.5 

59.5 

Bed.  901 

59.5 

64.0 

1001 

64.0 

67.0 

1001 

67.0 

72.0 

72.0 

77.0 

77.0 

DR  309 

Elev. 

0.0 

apt 

1.0 

7.0 

apt 

Bed.  SOU 

Tricon* 

Bed.  791 

7.0 

11.6 

11.6 

13.0 

381 

13.0 

15.0 

341 

15.0 

19.0 

321 

801 

19.0 

24.0 

401 

24.0 

28.0 

28.0 

33.0 

891 

33.0 

38.0 

38.0 

PH  310  Elev. 

0.0 

0.5 

apt 

T 

0.5 

7.5 

ept 

■pt 

Tritons 

7.5 

12.0 

ept 

Tr leone 

12.0 

13.3 

Bed.  941 

13.5 

16.3 

Bed.  1001 

14.3 

20.0 

1001 

20.0 

23.3 

U.l 

25.0 

24  0  tv  2V'  ram*  as  . 

27.3-il.C  a-ney  elmls  w/chin  Uterbeda 
ct  f  ?S  -  shale,  soft  to  mod.  hard, 
mod.  to  dk.  grey. 

Shale  w/acattarad  this  f.  sandstones, 
soft -mad.  hd.,  moist,  grsy,  thin  bedded 
dip  5-7  .  Jointed  4  fractured  (*  bedding 
pianos  highly  Fa  etnd. 

Shale  silty  w/f.  sand,  soft  to  mod.  hd., 
moist,  it.  gry.,  thin  bedded-low  angle  dip 
w/soft  clay  Ilka  seams 
Conglomeratic  sandstone,  white  w/slc.  Fa 
sens,  chruout.  Steep  to  vertical  Joints 
whlay  coatings  and  Fa  stains.  Composed  of 
rounded  4  lenticular  quarts  pebbles  4 
N-C  sea.  sand.,  mod.  to  well  cemented 
w/eillce  or  Fe. 

Conglomeratic  sandstone  seme  as  above 
w/lncraeee  in  Fe  staining. 

Decrease  in  iron  staining. 

Sandstone  some  whet  finer  grain  w/less 
Fa  stains.  Color  change  to  It.  gray. 

Hall  c«mented-hard  mod.  to  highly 
Jointed.  Near  vertical  4  horizontal 
Flaoea  Fa  etalnad  6  clay  coated. 

Sandstone  fine  grained,  layered  grnsh. 
gry.  4  nod.  gry.  Hard,  well  c rented 
moderately  Jointed  vertical  4  horizontal. 

Lighter  color,  move  broken.  Fe  eteine  4 
mud  seem,  lost  core  probably  in  mud  seem 
or  very  ehoft  shale  seam. 

Sandstone,  fine  grained,  hard-well 
cemented.  It.  gry.,  moderately  fractured 
vert.  4  horl.,  Fe  stained,  sand  f-n  grain 
dip  6°.  66.5-70.9 

Sandstone  floe  grain,  gray,  hard,  wall 
cemented,  massive,  generally  sound  end  intact. 
Bottom  of  hole 
Hater  pressure  teste 

5. 0-9.0  7'M  K-0.23  12.0-33.0  16.5‘H  g-10.3 

12.0-24.0  16.5'H  K-4.24  29.2-34.2  37.3'R  1-10.6 


Used 


2407,6  Pew  Sta.  9+64  Bng.  0-37  rt. 


oh2!  -l0*‘>67 


H.L.  ... 

Topsoil  -  Bouldere  to  3*  maxi,  dimen. 
in  setup  area.  0. 5-1.5 

Boulders  to  501  volume  in  matrix  of: 
silty  clay  w/somc  fine  send.  Matrix  le 
soft,  low  pies.,  very  wet,  grey.  3. 5-4.5 

Blow  count  le  high  due  to  boulders.  5. 0-4.0 
Boulders  ere  of  coarse  4  floe  6. 0-7.0 

grained  sandstone  hard  to  vary  herd, 
angular,  well  emmented. 

Clayey  Crevel  w/eomf  sand  4  el It  8. 0-9.0 

med.  danse,  low  plas.  floes,  wet,  9.5-10.5 
gray,  gravel  floe  to  coatee, 
angular  of  fine  sandstone. 

Shale-hlghly  weathered,  toft, 
moist,  grey  6  iron  stained,  thin 
bedded,  highly  fractured.  refusal  ^.0 

Drove  casing  to  13.0'  \ 

Shale  w/ Interbedded  tends  tones -highly-' 
weathered  shale  soft,  moist,  dk.  grey,  1 
thin  bedded.  Sends tone, mid.  hd.  to  hd., 
dk.  gray,  thin  bedded,  fine.  All  highly 
fractured  4  Jointed  iron  stained. 

Shale-soft,  dk.  gray,  moist,  thin  bedded, 
lm»  angle  dtp  w/thln  mud  seams  of  parent 
■hale,  highly  Jointed  4  fractured. 


apt 

•Ft 


CC  apt 


12.0-13.0  66 


•Ft 

Bed. 


Slightly  more  intact,  ellckeneldea-pyrlte 
Shale  w/thln  interbedded  sandstones.  Shale 
soft,  moist,  4k.  grxy,  thin  bedded  dip  5-10° 
Sandstone  mod.  hd.  to  hd. ,  dk.  gray,  chin 
beddad,  fine,  argillaceous.  All  moderately 
fractured  4  Jointed. 


Bottom  of  hole.  Hater  pressure  teats: 

1.0-4.0  l'«  «.!.!)  ZI.S-lt.nt.t'IM 

1J.0-H.0  I'M  8.5.91  25.0-38.0  35.4'M  8.0.18 

>3.0-24.0  I'M  8-20.8  21.5-38.0  35.8'M  8-0.72 

34.5-38.0  35.4  M  8-0 


2407,0  I 


i  Sta.  10*00  knz.  0»00 


oaxlmia 

0.3-1. 5 

17 

2. 0-3.0 

12 

3.5-4. 5 

22 

5. 0-6.0 

16 

Bouldere  in  sct«^  area  rarga  to  3* 
dimaneloo.  Tooeoll. 

H.L.  0  C round  Level 
Evidence  from  nearby  teat  pita 
indicated  boulders  4  cobbles 
to  251  of  totsl  volume.  From 
split  apoom:  Sandy  Silt  w/eog. 
gravel  frags.  Loose  to  mod. 
dense,  low  piss.,  moist,  yel.  bra. 
chaoae  to  |rey  0  6.0'.  Boulders  4 
tobklss  influence  penetration 
raaletanca  tasting. 

Gravelly  sand  w/aame  slit,  med. 

moo  piss.,  w»t .  olv.  gry. 
eng.  &  rod.  f-c  gravel,  c.  send. 

Shale,  gray  w/Lron  stains,  soft, 

■else,  highly  weathered,  highly 
fractured  end  jets  ted. 

Drove  casing  to  13.3' 

Shale,  highly  weathered,  thin  bedded,  toft, 
grav,  moist,  highly  Jtd.,  mud  seam,  dip  IS*, 
lhale -highly  weathered-f suited -toft,  gray, 
moist,  chin  bedded.  Bobble  6  mud  mm, 
sllckenetded  white,  mtamral  coating  oe  slick 


8. 0-9.0  21 

11.0-12.0  29 


12. 3-13. 5  77 


b^Jolet  j>iogee.  Mp  «M|M 


Mp  0  10-iy  _ 

Iwcreeoe  uhlte  mtoerol  dtp  f  JJ'-f. 

4  <4  ',.C  V  * 


I 

I 


X 

-  —  - r~ 

— * 

%  Typ. 

c  lit 

tote. 

B  HO  1fwU»m4)  * 

% 

Kaa. 

L  IttM 

25.0 

24 .0 

*■**•  ml thl*  lii.rtMW  (.  ..ft  '■*- 

An 

1001 

14.0 

*®  aad.  hard.  aoUt,  A  gry.  white  a  Inara  1 
coat  lag  a  4  acatcarad  allckeoaUee  Laertes  lew 
saadeteaa  1  baton  17.7* 

041 

51.  C 

58.0 

Ulerbatoded  f.  ■ audit owes  4  shales.  Shalaa 

aart,  gray .  anlat  .  Sandstone  fine,  moA.  hd. 
to  tod.  1«U  baddad,  7*  dip  Moderately  fract. 

•cc.  aUckeosUe.  Jolated  a  load  baddti*. 
im*  aa  ebwve.  ao  ah  It  a  Mineral ,  little 

loot 

15.0 

1001 

1001 

14.0 

aatdamca  of  fault.  Relatively  sound  rock. 

1001 

41.0 

10(71 

loot 

41.0 

got  too  of  kola 

Ua tar  ereaiure  taata 

13.3- 14.5  2.0'H  1-1.4  20.3-23.3  47.2’N  |4.4< 

23.3- 50.5  59. 1' H  K-5.3  23.5-45.0  *0.3,B  1-2.4 

35.5- 43.0  47, 2' M  *-0.2  25.3-43.0  40.J*g  K-I.3 

30.5- 35.5  47.2'H  *-1.3  13.3-43.0  42.4'll  *-2.2 

1001 

20.3-25.'  47.2’H  K-2.44  0. 0-4.0  2. 0*M  *--- 

941 

HI 

OH  311 

£l*v. 

.•03.9  Daa  Sta.  10*35  R/t*.  U24  left 

0.0 

0.' 

Tepsoil  Boo l da r a  exceeding  3*  MaxlmjM 

dlmen.  near  aatup  araa.  0.3-1. 3  2 

1MV 

0.5 

4.0 

Sandy  Silt  a/a owe  angular  gravel.  3. 0-4.0  2  SM 

v»r*  loose,  low  plaa.,  wat ,  gray, 
send  la  flna  grained.  Nearby  taat  pit 

Indicated  aa  aiucb  aa  501  bouldara  by  »olw» 

apt 

in  t hla  horizon. 

771 

W.L.  war  1’  depth  before  flrat  run 
«/cor«  bbl. 

981 

4.0 

10.5 

Silty  Sand  w/scm*  an*,  graval  4. 5-7. 3  14  SH 

•ad.  den**  to  danse,  low  plaa.  8. 0-9.0  71  7 

apt 

10.  5 

12.0 

fine#,  wat.  gray.  9.5-10.5  40 

Shale-htgMv  weathered  11.0-12.0  90 

apt 

12.0 

17.0 

Shale-eoft,  dk.  gray.  woiat .  thin 
beaded .  dip  7-10° .  highly  joint. 

Red. 

941 

4  fract. -Mod  scmmi . 

17.0 

19.0 

851 

19.0 

24.0 

1001 

24.0 

28.0 

Shale-ea*«  aa  above  only  leaa  fractured. 

1001 

28.0 

35.0 

Shale-soft,  dk  .  gray,  moist,  thin  bedded, 
dip  7°-l0 •  ,  woderately  jointed  4  fractured 
vertical  4  horizon. ,  bom  aud  seams  of 
parent  ehale.  Now  w/iomc  alickensldea  4 

Red. 

901 

white  Mineral  coating  on  joints  4  slicks. 

a-'- 

31  0 

37.5 

Increase  in  ellcka.  Mud  seaos  (rubble  or  gouge) 

4  increase  amount  of  white  Mineral. 

1001 

17.5 

41  7 

Shale -rubble -highly  si lckenalded ,  fractured 

551 

i't.  sp* 

K  broken,  gouges  or  nod  aeaaa  of  parent 
atosle,  soft,  dk.  gray,  saolat  ,  idilte  Mineral 
coatings 

41  7 

41.5 

57t 

45.5 

44.5 

971 

:•  apt 

44  5 

51.5 

Sm  aa  above  to  47.7*  -  9  47.7  Shale,  aoft. 

Moist ,  d*.  gray «  thin  bedded,  foaall  zona, 
moderately  broken  w/acattered  alickensldea 

921 

apt 

white  Mineral  coating  on  ellcka  4  jalnta 
relatively  eound  rock. 

51  5 

52. C 

Shala-aoft,  dk .  gray,  moist .  thin  bedded. 

Moderately  broken  w/acattered  a  1 ickana idea , 

1201 

vhlre  Mineral  coatings,  relatively  found  rock. 

Bed 

451 

52  0 

57. C 

So»e  iron  stain*. 

57.0 

..r 

Bottom  of  hole 

W.l.  ha*  Arteaian  Head  ol  estimated  5'  above 
level.  (Artesien  conditions  ware  continuing 

Jan.  64.) 

Water  pressure  testa 

52.0-57  0  H.k'H  K-0>  31.5-36.3  b9’H  R-1.4 

44.0-53  0  4b . 2 1 H  K  0  a  76.5-57.0  69'N  R-0.78 

36  5'57  0  69* H  R-0.7*  21.5-76.5  57'H  t-2.17 

401 

401 

45t 

D*  420 

Elrv. 

2*04.4  Dag  Sts.  10*80  (In*.  0*65  rt  . 

4"  l 

0  0 

0  % 

Topsoil  0.5-1. 5  2 

0.5 

4.  5 

Clay-silt  v/some  v.  f.  sand.  3. 5-4. 5  fe  CL 

soft,  low  to  aeo.  plas.,  wet.  It.  ML 

spt 

I0OI 

4.  5 

4.0 

grey  w/iron  stains  -  alluvlua. 

Clayey  Cravel  w/acase  f.-c.  sard.  5. 0-6.0  13  CC 

spt 

Loose  to  wed.  dense,  low-non  plaa 
fines,  wet  to  aat .  gray  4  gray  brn 

4  0 

10  5 

Sandy  atlc  w/trace  angular  gravel  8. 0-9.0  21  9( 

aand,  fine,  aed .  dense,  low  plaa., 
wet.  gray. 

Lean  Clay  w/trar«  sand  4  graval,  11.0-12.0  15  (X 

•pt 

10.  * 

12  0 

•  P‘ 

aed .  stlfl.ard.  plaa.,  wat,  grnsh. 

Sr aval  4  cobb lea -angular .  fine  12.5-13.3  74  CP 

•  PC 

17  0 

13  5 

•pt 

V 

H 

I 


Ml 

Ho 

MO  9 

9*tecf 


L5'»  f.10  » 
►.I’M  1. 10  8 


k*.0 

tof.o 


10.5  45 
*1J#  U 

<-P° 


I* 

iU 

Mo° 

to 

»y 


*»  K-C 
*11  t-0  1* 
*0  K-0  ;; 


•  21 
t.O  ?9 


1.9  IT 


Uk 


icd.  671 
MI 


?4t 

on 


to  tMrit,  Med.  d«m«,  r*on  pin.  , 
wot  to  Ml.,  grneh.  gray- 


AS  BUILT 


LOGS  OF  TEST  HOLES 
LITTLE  YOUGH/OGHENY  WATERSHED 
GARRETT  COUNTY,  MARYLAND 
RESERVOIR  NO.  6 


U.  S.  DEPARTMENT  OF  AGRICULTURE 
SOIL  CONSERVATION  SERVICE 


—  i  '»/■*» 


IsaaaggBattMtfM 


NO.  10 


13.5  U  I  MMX  bar  ad  ahaU  iifutil  U,| 

14. •  U.t  fttl*  o/thla  UtnMM 

AtU  loft,  inr,  this  fcidd«4,  melee. 

UoditKtf  mod.  U.  ta  hd.,  ailit, 

ft.  U«T  *  flM. 

11.1  13.3  Stale  v/thia  latarfeedded  sandstones,  im  m 
abova.  moderately  leUt  ed-mad.  wnetherad. 

23.3  Boctem  af  Mala 

M  H. L.  -  AxtuUo  Clow  above  ground  level, 

e*t  lasted  3*3*  abova  ground.  m 

Water  eras aura  taata  ^ 

0. 0-4.0  0.7*1  t-0.3  0.0-12.0  O.Fl  t-10.8 

Aa  Ktwot  mu  nada  t«  taka  imdletuxbed 
eagles  $  7. 3 to  3.3  and  10.0  Ca  12.0  but  there 
*e«  tea  ouch  gravel  to  push  mplat. 

pH  611  eir/.  3404.B  0 —  «ta.  ltiTO  Bne.  0432  rt, 

0.0  1.3  T o^oo 11  0. 3-1.5  2 

JL.  U.L.  1.4*  depth  11-1-47 

1.3  3.3  Slit-Clap  m/km  fine-sad,  aaed.  2. 0-3.0  3 

Looea,  lew  pleat,  wet,  gray.  3. 5-4. 3  3 

KM  great  vegetation  9  4.3'  death. 

5.3  9.0  Silty  Gravel  v/*oms  flaggy  cobblaa.  3. 0-6.0  10 

mad.  denea,  lov-oon  plat,  floea,  6. 5-7. 5  14 

wet -eat.,  arsyeh.  gra.  of  ehale  4  8. 0-9.0  34 

alltstona  fine  to  coaraa,  ai^ular. 

Sow*  fine  to  coaraa  sand. 

9.0  11.3  Shale-hlghly  weathered,  aoft  to  9.5-10.5  43 

very  aoft,  moiec,  gray,  Iron  atalnad, 
chin  bedded,  vary  highly  jointed. -refusal  11.3 

11.3  13.5  loterbeddcd  aha  las  6  sands ton* a. 

Shale,  left  dk.  gray,  solar,  thla 

bedded, ja  as d.  fed.  ta  bd.  ,dk.  gray,  thlabedded, 

f.  erg. All  sod.  weath. ,  highly  ltd.  9  bedding  4 

Jtaap  relief  jtd.  H  ateUadTBip  3-10*7 

13.5  18.3 

18.3  23.5  Slightly  acre  Intact. 

23.5  Bottom  of  Hole 
Water  prasaura  tatta 

0. 0-6,0  1.4*11  K- 120.0  11.3-18.5  O.S'H  g-35.0 

0.0-11.3  1.4'*  1-76 


Bad.  931 


0.0  0.5 

0.5  3.5 


Topaoll 

Clay-Silt,  very  toft,  low-sad.  0. 0-3.0 

pita.,  vary  wet,  brae.,  graya  3. 0-4. 6 

alluvium.  4. 6-5. 5 

W.L.  0.6*  dapth  11-1-67 
Silty  Cravel  w/clay  ease  fine  to 
coerae  sand,  wad.  dense,  low  plas.  5. 5-6. 5 
floes,  wet ,  grayah.  gro. ,  fine  to 
coerae,  angular. 

She  la -highly  weathered,  aoft,  6. 5-7. 5 

solat,  grneh.  gray,  highly  jtd.  7. 5-8.0 

lottos  of  Hole 
Water  preaeurd  teats 
0. 0-4.0  0.6'H  K-4.3 


Toptoll  0. 5-1.5 

U.L.  1.0' dapth  11-3-67  ( in  overburden ) . 

W.L.  0.2*  depth  after  breachiog  bedrock. 
Silt-Clay,  aoft,  low-sad.  pleat.,  2. 0-3.0 

wet,  grays  4  brat.,  iron  stained.  3. 5-4. 5 
SllCy  Sand-loose  to  sad.  denea,  5. 0-6.0 
low  plaa.  fines,  vary  vat,  gray, 

•lightly  to  sod.  organic  w/vagatacioa 
fregsents. 

Clayey  Gravel  w/ cobbles,  sad.  6. 5-7.5 

dents,  oon  plat.,  vac,  bras.  4  8. 0-9.0 

grays,  ang.  to  aubrouodad,  troa  9.3-10.! 

atalnad. 

Shale-hlghly  weathered,  vary  aoft,  11.0-12,0  17 

■oltt  ta  vat,  gray  6  gray  gra.  14.0-13,0  33 

Bacovarad  aa  CC-Clayey  Gravel,  13.3-16.3  90 

sad.  danse  to  dense ,  low -sad. 

Pita,  fines,  wat. 

Drove  eating  to  13.0' 

Shale-hlghly  weathered,  vary  soft,  rubble 
4  gouge,  solet,  dk.  gray  4  grayah.  gra. 
thin  bedded,  dl(T  obliterated  estimated 
10°-15  ,  sod  aaaaa  or  gouge  af  parent 
thole. 


k  .fw ,  ,  vmmj  ,  ... .. 

4  gouge,  solat,  dk.  gray  4  grtyth.  gra. 
thla  bodded,  dl(T  obliterated  estimated 
10°-13  ,  sad  aaoaa  or  gouga  af  parent 
thole. 

Shale,  soft,  solat.  dk.  troy,  mod. 
oast her od,  highly  jointed  4  tract, 
vertical  4  her Icon.  Becoming  aaodv  9  23.0 
Shale  w/lnterbedded  t soda tones.  Seals 
•oft,  solat,  dk.  gray,  thla  bedded. 

Sands Coos  sod.  hd.  to  hd. ,  solat,  dk. 
gray,  thla  bedded  flaa  grained,  argillaceous. 
All  sodorataly  Jolncad,  a lightly  watch, 
•ottos  of  Role 
Mttar  trumra  taata 
0.0-6. 0  1.0'i  K-2.6  •" 

Sraplae:  1  V  2.0’ -4 . O'  j 

2  •  6.0'-5.6'  y  , 

lhalby  eodlatwrbed  oaoploa  takao  fras 
•ltaraata  hole. 


CL  apt  BOX 

KL 

W  ape  871 


0.0  1.0 

1.0.  3.0 

>.«  A 


Top to U  V  O.J-1.3  | 

811  ey  Cloy,  Baft,  joed,  pUa.,  .  3.0-3.0  .  4  a.  apt 
solat;  braes, 

W.t.  1,1*  Oapth  U-3«47  .  -  ...  ■■•• ^  ‘ .  .  .*  ..  .. 

Silty  load  Wrests.  :  Wm6.<W  m  .  .  ■**  .  y:V 


S.O  *.J  tut.  UM  </mi  l'"»l  t  ruuy  *•»-»•*  W 
cihtU,  Md.  dwi,  ln*Mi  ,1.. t.O-t.O 
..ry  w,  wd  t  1m,  r*»l 
floe  to  eaaroa.  .  .  ..  . 

%  5  \g.j  ftmle-aaedy-hlghly  waothorod,  9.5-10.3  100 

aoft  to  sod.,  solat,  gray,  thla 


got  t as  of  Male 

1ft tar  pressure  taata 

0.0-4. 0  1.1*0  K-0.97 


0.0-10.5  1.1*0  t-3.9 


0.0  0.3  Tapaall,  doff,  surface  cobblaa  4  boulders. 

0.3  2.5  Cbbblas  4  bouidara  301*  ta  2  ft.  seal. 

Bamatadar:  Sandy  Cloy  w/allt ■Mad.  stiff, 
sad.  plea.,  solat,  bra.  coarse  sat' l 
aagular  4  tub  ang..  wall  graded,  sod. 
permeable  -  colluvium. 

2.5  13.5  Silty  Seed-sed.  denea  to  dense,  solat 

(eat.  9  13.4'),  oon  plat.,  Iras  bra.  4 
tan,  sand  fine,  rad.,  <U..  occ. 

"dirty*  cones,  occ.  thin  clay.  sod. 
ears.,  cobbles  of  sandstone  a'  to  S'. 

T  W.L.  13.4'  10-19-47 

13.5  14.0  Sandstone-white,  saturated  4  producing, 

purtl  highly  fractured  u/no  pattern  B-S. 

14.0  Battm  of  Hole 

r  68  Elav.  2441.0  Das  Sta.  6 >43  Rno.  <M>3  Rt.  . 

0  *  %L 

0.0  2.3  Clayey  Silt  v/ecetcered  SS.  cobbles,  sad. 

stiff,  si.  plat.,  mniat,  tan,  taalduus- 
colluvlim. 

2.3  4.0  Lean  to  Pat  Clay,  stiff,  sad.  to  high  plat., 

Milt ,  rad  bra.  Is  6"  layers  between  *  seams 
nf  St  cobblaa  -  residuum. 

6.0  10.0  Laao  to  Pat  Clay  (weathered  shale?),  stiff, 
highly  plastic,  solat,  rad  brn.,  residuum 
Jeon  lsga. 

10. 0  -  Slltatona.  dark  olive,  can  scratch 

v/ fingernail  but  refusal  ta  backhoa, 
coocholdal  fracture. 

10.0  Sot  tow  of  Hole 

Dry  Hole 


0.0  4.0  Boulders  of  cooglraaratic  eandetooe  to 

g  cu.  yd.  sostly  leaa  than  k  cu,  yd. 

Aagular,  blacky,  w/soma  black  topaoll  4 
tap  clayey  allt  in  uppor  2*.  Bock  appears  to 
be  In  place  fras  2.3  to  4.0  -  refuaal  at  4.0' 
Jeoalage. 

4.0  gottem  of  Hale 


0.0  4.5  Bouidara  of  conglomeratic  eandetooe, 

mostly  1  to  ^  cm.  yd.,  sosa  ts  1  cu.  yd. 
Aagular,  blocky-ftlxed  v/aoma  topaoll  6 
tan  clayey  silt  -  refusal  9  4.3  oo  eandetooe. 
4.3  lottos  of  Hole 


3.0  Boulders  of  sandstone  to  \  cu.  yd. 

black  topsoil  4  tan  clayey  silt. 
6.0  Slltstene  *  Jennings  -  dark  olive, 
blacky,  broken. 

Bottom  af  Hole 
Dry  Hole 


1.5  Topaoll,  roots  4  vegetation. 

2.3  Cabbies  4  Boulders  501  by  vslist  in  satris 
of  Silty  Clay,  aoft,  sod.  plaa.,  wat,  white 
4  too. 

7.0  Cobbloe  4  Bouidara  601  by  voltsa  to  3*  nasi, 
dimension.  Remainder:  Clljny  Cravel  v/flse 
to  coaraa  sand.  Denea,  see  pl*e.(  moist  to 
wot,  yel.  4  Us,  difficult  to  excavate. 

12.3  Lose  Clay  or  highly  weathered  ehale  - 

J easing*,  very  at iff,  mad.  plaa.,  wet.  grneh. 
gray, (depth  from  7.0  to  12.3  only  at  lowest 
and  of  pit  nearest  atram,  thla  dapth  had 
para,  rare  at  1  gpaO. 


Bottra  af  Hole 

W.L.  varied  ta  this  long  pit  ranging  fn 
floedpUin  pert  may  up  slope. 


Top net!  •  duff 

Silty  day  w/2Sl  a  sad,  w/ trace  sag.  gravel 
very  atlR,  sad.  plea.,  ssltt  f  r*tn 
9  41 -15.71  solscwra,  brn.r  naval  4  aead  of 
•hole,  frags,  low  pars,  rootftw  4  esllsvlM. 


«.•  1U 

12.1 


Idttem  Of  ftla 
kry  ftalo .  - 

Sample#:  131. i  Uo  0.3' -4.3* 


-/.i-'-vrre i 


fll  BP 


0.0  o.t 

0.0  4.0 


Too  to 1 1  -  duff. 

Silty  Clay  Wiom  sand  4  trace  gravel 
sad.  ctiff  to  stiff,  Md.  plat.,  solat, 
bra.,  4  Iroa  at a  load,  coaraa  sat'l  qtat., 

IS.  4  a  ha  la  (epeedy-15.4  9  3. S') 
ealluvlia  4  r*ild«a. 

Shxls  -  weathered  -  highly  fractured,  green, 
■slat,  aof t  (h-2)  awaalve,  J atm  Inga, 
lottos  of  Nolo 
Dry  Hoi a 

Sasplaa :  138.1  Ida  0.4'-*.0‘ 


0.0  0.3 

0.5  5.6 


0.0  0.) 

0.3  3.7 


Topsoil  -  duff  occ.  qtxt.  bouldar. 

Silty  clay  w/20l  a and  4  tract  grata l ,  sad. 
atlff  ri  at  If f ,  sad.  plat.,  solat,  bra. 
w/iroo  atalna,  saaalva,  coaraa  sat'l. 
aandatona  4  ahalc,  colluvlva  4  raalduta. 

Shale  -  weathered  -  highly  fracturad, 
solat,  gram,  aoft,  Jennings, 
lottos  of  Hole 
Dry  Ho  la 

7412.7  lor.  Araa  1  B/L  2  sta.  4«10  gpg.  U70  lafi 
Tooaoll  4  duff. 

Silty  Clay  v/traca  aand. ,  sad.  stiff,  sad. 

5  lee.,  vary  so  lac ,  settled  brna. ,  (speedy. 

5 .81  9  2.0')  alluvlus 
Clayey  Silt  w/toac  sand  4 trace  travel, 
loose,  low  plaa.,  wet  to  aat.,  ( speedy - 
18.41  94')  coaraa  fraction  -  sandstone 
4  shale. 

V.l.  aat.  9  4.7* 

Silty  Sand  w/sase  gravel,  sed.  dense,  non 
plaa.,  saturated,  dk.  bra.,  coarse  sat'l 
qtxt.,  SS  4  shale,  caving,  elluvlia. 

Shale  -  highly  weath.  -  highly  fractured, 
aoft,  solat,  green,  altered  to  a  or  CM  9  base. 
Bo etas  of  Hole 

Sssples :  140.1  Ids  0.3'-3.7' 

7430.3  Bor.  Area  1  B/L  2  sta.  2*03  Ins.  3-81  lafi 


0.0  0.5 

0.5  2.5 


0.0  0.5 

0.5  4.0 


7.4  9.4 

9.4 


Topsoil  &  duft . 

Silty  Clay  w/aosa  gravel  4  aand  w/101  cobbles, 
■ed.  atlff  to  stiff,  sed.  plaa.,  solat,  It.  bro, 
saasive,  residutaa. 

Sandy  Shale,  weathered  -  fractured.  Soft  to 
sod.  (h«3. 5),  dry,  olive  w/gray  clay  fllss. 

Sand  la  v.v.  fine.  Jennings, 
lottos  of  Hot* 

Dry  Mia 


Topsoil  4  duff.  Boulders  to  2.5'saa.  disen. 
Clayey  Sasd  w/5X  cobble# ,  sad.  dense,  aolst, 
gray  4  bmi.,  sassive,  coaraa  sat'l  of 
aandatona  4  quartzite,  sub  ang.  to  sub  md. 
aoae  »U  4  Oi  -  colluvtus. 

Silt  4  Clay  (wea,  shale)  w/traca  shale  gravel 
vary  atlff,  plastic,  solat,  bluegray  4  gmah. 
brn.,  saasive,  unctuous.  Jennings. 

Shala  -  weathered  -  fractured,  olive.,  H-2-3 
lot tow  of  Hole 
Dry  Hole 

Sesplea:  142.1  Ida  0.5'-4.0' 

142,2  Ida  4.0' -7.4* 


8.3 

11.0 

81 It  at one  -weathered  4  fractured, 
Jennings,  olv.  green,  excavates  aa  331 
flaggy  cobbles;  rwMlnder  Clayey  Gravel. 
Dense ,  sed.  plaa.,  solat. 

11.0 

11.3 

SI It atone -wed.  weathered  4  fractured, 
■ora  resistant  than  above. 

11.5 

lottos  of  Hole 

TT  208 

Dry  Hole 

2443.7  te.  Solwr.  Sta.  1-40  In*.  0*80  La 

0.0  1.0 

t.O  5.3 


0.0  1.0 

1.0  3.0 


0.0  0.3 

0.5  4.5 


0.0  0.4 

0.6  3.8 


Tooaoll  -  duff. 

Silty  Clay  w/traca  ahala  travel,  sad.  atlff, 
sad.  plaa.,  solat  (eat.  171),  brna.  4  gray, 
saaalva,  retlduus. 

Shala  *  highly  weathered  -  fractured,  olive 
green,  al.  solat,  soft  to  sod .  (H-3),  clay 
films  on  fracture  surfaces.  Excavates  w/eaae. 
Bo t tew  of  Hole 
Dry  Hole 

Sa^lea:  163.1  Ids  0.6*0. 8' 


Topaotl  4  duff  w/cobblee  end  beiUtn  to 
saxlwue  dl»en* Ion  of  2.3'. 

Silty  Clay  w/151  sand,  131  gravel  occ,  cobble 
very  atlff,  sed.  plaa.,  solat,  brna,,  coaraa 
•ac'l  La  quartzite,  aandatona  4  ahala. 

Clayey  Gravel  v/51  cobble#.  Dense,  sed.  plaa. 
■olat.  It.  brn.  w/lron  atalna,  coaraa  sat'l 
ia  sandstone,  quartzite  4  sows  ahale,  aewl  * 
stratified,  coUirvlis. 

Shale  -  weathered  -  fractured,  olive  grate, 
solat,  soft  (h-2). 
lottos  of  Hole 
Dry  Hole 

Saaplea :  144.1  Ids  0.4'-d.0* 


0.0  1.0 

1.0  3.0 


Topsoil  4  vegetation. 

loan  Clay  w/traea  seed  4  gravel,  atlff, 

•ed.  plaa.,  solat,  yet.  bm. ,  occ. 

cobble  -  co  1 1  w  Its . 

filer  Clay  w/101  voliaas  at  It  atone, 

eobblee  4  boulder a,  aoae  gravel,  atlff, 

■ed.  plaa.,  noise,  yel.  brn.  -  residutaa. 

Lena  cloy.  wed.  stiff,  nod.  to  high 

plap.,  solat,  ploblah,  resldwus. 


Topsoil  4  vegetation. 

Lose  Clay  v/13*20t  eaod  4  grovel.  4  101 
blacky  boulders.  Herd,  sad.  plaa..  al. 
solat,  bra.,  saaalva.  reslduts,  colluvltm. 
Clayey  Gravel -Gravelly  Clay  w/aoft  to 
sod.  alltstoae  flags-  Hard,  sed.  plaa., 
dry,  bra.  4  olv.  green,  residutaa. 

Silt  stone  4  shele-hlghly  weathered. 

Excavate*  as:  Clayey  Gravel  w/201*  allt- 
atone  fleas.  Hard  as  soil,  sed.  plaa.,  fines, 
solat,  olive  frees,  thin  to  sad.  bedd  ed. 
lot  tow  of  Hole 
Dry  Hole 

2438.2  te.  Solwv ,  sta.  1*71  Una.  0.78  Kt. 
Topsoil  4  vegetation. 

Loao  Clay  v/iowe  gravel ,  oc c.  • 1 It  at  one 
cobble  flaggy,  see.  stiff,  sad.  plaa., 
solat,  red  bra.  resldwus,  celliwlts. 

Silty  Clay  s/trace  send  4  gravel  aod  101 
flaggy  cobbles,  stiff,  sed.  plaa. 
solat,  redsh.  brn.,  realduos. 

Silt atone  weathered  4  fractured .  excavates 
as  401  slltetose  cobbles,  losolnder - 
Gravelly  Clay,  hard,  sed.  plaa.,  solat, 
otlva  4  bra.  Jennings, 
lot  too  of  Hole 
Dry  Hole 


Topaeil  4  vegetation;  occ.  serxi •  too*  boulder. 
Lean  te  Silty  < la*  w/trace  sen  4  gravel. 

One  cgl.  seodat  -«oe  boulder  j'xl.S'zl.S* 
sell  stiff,  sed.  plaa-.  solat,  yel.  brn. 
saasive  mldwe  4  coliuvlis. 

Shele-hlghly  weathered  4  fractured- Jennings . 
Excavates  as  Cl-CC  Clayey  Gravel.  Danse, 
sed.  Plea.,  solat,  olv.  4  iron  atalna, 
grovel  portion  of  ahalo  which  breaks  down 
readily  te  prodwee  wuch  clay. 

SI It at ooe -Jennings -weathered  4  fractured. 
Excavates  aa  401  cobbles.  Raws irader  CL  or  GC. 
lottos  of  Hole 
Dry  Hole 


Topsoil,  occ.  sands torae  cobble  or  boulder. 
Less  Clay  w/occ.  sandstone  cobble,  sed.  atlff 
sed.  plaa.,  solat,  yel.  brn.,  raaiduus  4 
collwvlws. 

Silty  Clay  w/occ.  cobble  trace  aand  4  gravel 
atlff,  sad.  plaa.,  solzt,  yel.  bra.,  saaaivo 
realduos. 

Silt atone -weathered  4  fractured.  Jennings, 
flaggy,  recovered  principally  aa  cobblaa. 
Saprollte  of  aha le-J voo Ings-cosp lately 
weathered  to  place.  Excavates  as  Lean  Gtey, 
sed.  atlff  to  stiff,  sad.  to  high  plasf 
solat,  redah. ,  pinks,  4  yel.  brna.  ■*  '> 
Shale  v/lnterfeedded  erg.  a lit a tones -Jennings 
highly  weathered  4  fractured,  excavates  as 
33-401  aoft  cobbles,  lews  trader:  CL-CC 
Clayey  Crevsl,  dense,  sed.  plea.,  solat, 
olv.  and  bra. 
lottos  of  Hole 
Dry  Hole 


0.0  0.3  Topsoil  4  vegetation  occ.  surface  boulder. 

*0.3  4.3  Lean  Clay  w/occ.  cobble.  Stiff,  sed.  plaa., 

solat,  yal.  brn.,  saaalva  realduxa  4 
colluvlta. 

4.3  11.0  Saprollte  of  shala-ezcevatea  aa:  Gravelly 

Clay  w/331  Mall  aoft  alltatone  flags. 

Stiff  to  hard,  sad.  plaa.,  solat,  olv.  4 
bra.  eaprollte-realduus. 

ll.Q  13.3  Shele-hlghly  weathered  4  fractured  - 

Jennings.  Excavates  aa  401  voltac  swell 
toft  cobblaa  of  .ahala  4  alltatone.  Rasalader: 
Clayey  Cravat,  daoae,  sed.  plaa.,  solat,  alv. 
All  coaraa  sat'l  breaks  down  readily  on 
handling. 

13.3  lottos  of  Hole 

Dry  Hole 


TopaoLl-ecatterad  surface  boulders  2.3* 
Silty  Clay  v/cobbles  and  occ.  bowl  dart 


0.0  0.5 

0.3  7-3 


Silty  Clay  v/cobbl 
atlff,  sad.  plaa. , 
colluvUm. 


olat,  redsh.  bra. 


cturad, 

«•  35X 

Cl*w  Cravel. 


4  fractured. 


0*80  Left 


*  navel.  4  10X 
■>4.  plaa..  .1, 

»,  colluvliw. 
■/•oft  to 
aod.  plot. , 
VMldtna. 

weathered. 

'/2<71*  •llt- 
l»  *«d.  plaa.  ,  fin,* 
to  Wed.  badded. 


31  tna.  0W8  Rt 


allt stone 
.  nd.  plaa., 
Mlluvlua. 
travol  and  101 
I.  plaa. 


iturod,  excavates 
lewatnder : 

PU*..  wolat. 


haus^  0*20  Rt , 


*W«d.  Jennings, 

••  cobble*. 
ift‘WpUt<W 

Lf*  J4h  p  wif 

Pf*  bra*.  •*  -i 
lUticonai-jtn^M, 

ucavatta  at 

Xn:  a-cc 

•Oln. 


>  Sandstone  boulder. 
P*  *f*d  4  gravel. 

It  I'bI.S'bI.S* 

■flat.  pal.  brn. 

riai. 

fractured-Jennlng*. 
'Cravel.  Dense. 

-  ‘fon  etalna, 

breeka  down 

tod  4  fractured. 
■walnd«r  a  or  CC. 


4U  or  boulder. 
«®bble,  w«d .  stiff 
“  reslduue  4 


••**4  4  grevel 
y«l.  brn.,  whUi 


•wjne  boulder. 

*'*•  ■ 


•«'  Crmllt 

>«•»•  n«i. 

■■I..,  oT».  4 


— Mil  - 

.r*1—  wu 

ft*"*  Kaaalader: 
wolst,  olv 
oa 


"T - 

*  *79* 

c  lit  Wc. 

Hr 


CL 

CC 


a 

cc 


a 

a 


.}  . 
.v  V 

Mr 


If  ?14  Elev.  2447. 8  (continued) 


1.0 

4.0 


4.0 

12.  5 


pl*4- 


Lean  to  Silty  Clay  -  stiff, 

■Disc,  pel.  brn.,  residue*. 

Shale  -  highly  weathered  4  fractured. 

Li  cava t«s  aa  25  to  331  aoft  aha  la  cobblae. 
Raws  tad  er  Clayey  Gravel.  Hard  aa  eotl, 
•ad.  plaa . ,  wuist,  olv.  green  4  brn. 
lot  tew  of  Mole 
Dry  Hole 


.-HUS 


a 

cc 


T>  213  £lev.  2444.1  fe  Splwy.  See,  3*73  U.  0*00 


a 

0.0 

0.5 

0.5 

8.5 

PS 

1.5 

12.5 

cc 

12.5 

T?  216 

Elev. 

a 

0.0 

i.O 

a 

PS 

1.0 

7.5 

7.5 

11. 0 

Tod toll. 

Silty  Clay  -  stiff,  an),  plaa.,  aK>ist  to 
*^C  (free  water  in  soil  joint!  froa  3.3 
to  8.3  faet  >,  ycl.  brn.,  realdwuw. 

Shale  *  highly  weathered  4  fractured. 

Jenn Inga .  Recovered  aa  331  to  431  aaill  cobblae 
of  soft  thale  4  siltstone.  Remainder  Clayey 
Crevel.  Cravelly  Clay  Der*e,  eeo.  plaa., 
wolst,  (no  free  water  in  Chit  rone),  yel. 
brn.  Jennings, 
tor  tow  of  Hole 

V.L.  questionable  as  to  fret  water  in  Joints. 

Do  not  expect  quantity  to  exceed  opt Lwuw  for 
placement . 


2443.4  Ew.  Splwy .  Sta.  4.73  Sn«,  Q.QO 


Topsoil-vegetation,  roots.  Surface  boulders 
to  2*  wax  lea  dimensions  of  reslatant  and 
possibly  case  hardened  sandstone  and 
conglowerate. 

Silty  Clay,  occ.  boulder  In  top  2.3  feet 
stiff,  wed.  plaa.,  wolat  (but  w/free  water 
io  Joints  below  3.0'  to  7.3'  depth),  yel. 
brn. ,  waeslve  -  residue*  4  colluvlux. 

Shale  -  wod.  to  highly  weathered.  Recovered 
a a:  Clayey  Cravel -Cravelly  Clay  w/351  small 
flaggy  cobbles  of  soft  shale  4  alltstonc. 
Dense,  wed .  plea.,  wo let ,  yel.  brn.  and  olv. 
w/ironatalna.  No  water  below  7.5'  depth. 
Jennings, 
borrow  of  Hole 

W.L.  questionable  ae  to  free  water  In  upper 
soil  tone ;  should  not  exceed  opciwura 
placement  wo  is  Cure. 


T T  217  Elev.  2440.2  &».  Splwy.  Sta,  7*40  Rng.  0*00 

0.0  1.0  Topsoil -haavv  surface  boulders.  0>e  boulder 

wceeuree  4-5'  long  x  3-5’  wide,  and  2* 


thick;  of  conglomerate  and  sandstone. 

1.0  11-0  Leen  Clay-wed.  stiff  Co  SC  iff,  wed.  pl*«.  , 

wolsc,  pinks  and  assorted  bma.  4  grays 
reslduue. 

11. 0  12.0  Shale-hlghly  weathered.  Excavate*  as 

Clayey  Cravel  w/101  aoft  shale  4  siltstone. 
Dense,  wed.  pla#.,  wolat,  olv.  4  yel.  brn. 
Jena Inga. 

12.0  lot  tew  of  Hole 

Dry  Hole 


TF  .218  Elev.  2443.8  &».  Splwy,  Sta 

0.0  1.0 


7*31  Rng.  1-00  Lft. 


Topsoll  4  vegetation-scattered  surface  boulders, 
boulders  are  resistant  cgl.  4  SS. 

Silty  Clay-occ.  boulder  in  top  2.5’,  stiff, 

■ed.  pies.,  wolst,  yel.  bn.,  reelduuw  4 
colluviuw. 

Shale-hlghly  weathered  4  fractured,  reduce* 
anally  to:  Clayey  Gravel  v/lOX  soft  cobbles  • 
of  lilcacone  &  snale.  Dense,  wed.  plaa., 
wolst,  olv.  4  yel.  brn.  All  coarse  wat'l.  of 
•hale  4  siltstone. 
bo (tow  of  Hole 
Dry  Jtole 


TP  219  Elev.  2436.3  Daw  Sta.  7*39  Knit.  1*23  It, 


0.0 

1.0 


Toptoll  v/occ.  surface  boulder  to  2* 

Boulders  of  cgl.  4  SS. 

Old  Fault  Zone-wuckled  clays  w/aand  pockets 
yel.  brn.,  It.  yel.  brn.,  wed.  atlff  to  very 
•tiff,  wed.  plaa.,  wolst  (w/aaturated  pockets) 
•and  generally  coarse,  satisfactory  for  borrow 
Aw't.  of  free  water  would  not  exceed  optimum 
placewent  condition, 
bo t tow  of  Hole 
V.  L.  7 


AS  BUILT 


LOGS  OF  TEST  HOLES 
LITTLE  YOUGHtOGHENY  WATERSHED 
GARRETT  COUNTY,  MARYLAND 
RESERVOIR  NO  6 


U.  S.  DEPARTMENT  OF  AGRICULTURE 
SOIL  CONSERVATION  SERVICE 


-**] 

it*. 


4* 

*0  4CT~  6 


BCS-I1I  (4-44| 


m 


PLATE  NO.  12 


I 


f 

I*' 


0.0  0.5  Topsoll-occ.  surface  boulder  of  ctl.  SS. 

0.5  3.3  Sandy  Cliy-Md.  stiff  to  stiff,  med.  pUi, 

fines,  moist.  aoltltd  grya.,  yal.  brn.  fa 

traens,  resl  Ju^-colluv  Lut. 

ean  Clsy  w/trare  •  And  4  fine  graval,  stiff, 
med.  piss.  ,  solit,  bright  yel.  brn., 

rssldutsi. 

8.5  12.5  Shale -highly  weathered  &  f rsctursd* Jennings . 

Excavates  easily  as  23*331  aoft  shale  cobbles. 
Remainder  Clayey  Gravel.  Hard  aa  soil,  aod. 
pies.,  moist,  olv.  crn.  coarse  sat 1 1  shale 
L  breaks  down  readily. 

12.3  Bottom  of  Hole 

Dry  Hole 

Samples:  220.1  Sdi  l.P'-J.S' 

220.2  ads  3.5*-8.S' 

220.3  stls  8.5'-12.5' 

TF  221  Elcv.  2436.6  Em-  Splvy.  Sea.  4  -00  Rnr .  0>00 

0.0  0.3  Topeolt -surface  boulders  of  cgl.  SS. 

0.5  4.0  Stltv  Clay  w/occ.  bouliicr  fa  nunvroui  cobbles 

stiff,  mud .  piss.,  coo  1st,  tedsh.  to  ycl.  brn., 
eo !  1  i*v  turn- re*  Iduum . 

4.0  6.0  Leap  Clay-stiff,  mod.  pies.,  moist,  rrdsh. 
brn.,  residuum. 

6.0  11.0  Shale -highly  weathered  &  fractured,  excavates 
easily  as:  23  to  301  mall-soft  shale  cobbles. 
Remainder:  Clayey  Cravtl  -Grave  1  ly  Clay.  Hard 
a*  soil,  med.  p\o*i.  ,  moist,  olv.  green. 

11.0  f-ortom  of  Hole 

■)rv  Hole 

Samples:  221.1  XL  t's  6.t’-ll.0'  . 

20v>  sample  including  soft  shale  cobbles 
for  special  tests. 

7P  234  -lev.  2434.4  Daw  Sea.  6*16  Rna.  3«S3  left 
0.0  P.4  Topsoil  6  du'f. 

0.4  3.2  Clayey  Slit.  *ed.  stiff  tu  very  stiff,  si. 

p!a«.  (ht..h  LL),  moist,  pale  brn.  fa  It. 

,.-nj .  ma-sive  un.tiKu',  resl-'i.un. 

5.2  5.9  Siltv  San  is  lone  7i-r>  Tim.,  wcai’n-red-f  ractv  red 


S  Type 
C  Bit  Bsc. 

lk 


no ..  Ini.  (.14)  si 
3'i!  It  nr,  of  Hole 
Dry  Hole 


s:,  it.  brn. 


*  233  Clrv.  .‘>,»44 , 6  -in.  S|>)w.-,  Cta.  5  37  Rnr..  0;65  Rt. 

0.0  O.j  fopnoil  i  duff-one  houMcr  3'xl.5’ 

0.5  4.3  Clayey  Sllt^ncc!.  stiff,  low  plas.,  wet 

(PiO-J.  perx  In  joint*  ..  r-vn*  nol.s)  yel . 
brn.  cnanplug  to  ;,rcy  w/depth.  Alluvium. 

4.5  6.6  Silty  Clay-mci',  stl.'f,  meri.  plas.,  mri.*t 

(«lo.  pem  f.  J.l')  It.  ycl.  brn.  ,  slick 
unctuous  *  re*  i.luurt  n< 

6.6  12.6  Slutlc-weathe-eF  G  .  recturcd-Ji  nnini  S 

olive,  soft  (H  ?)  v lay  flLxs. 

12.6  Burton  of  Hole 

-9  questionable 

Samples;  253  1  le*  0.3*-m.8* 

255.2  Mr.  4.3'-9.6' 


TF  31?  f.U-y 

0.0  1.0 


■  2405.3  San  Sta.  1)  ?>  Kng.  0*36  Lft . 


0.0  1.0  Topsoil -cobbles  4  boulders  on  surface  to  2‘ 

w:  iiriaa  d  Intension.  lie*  i* cant  cgl.  6  SS. 

1.“  2.0  Cl.i>-SiU,  organic  w/tooMes  4  boulder*  331 

Salt,  mci‘.  p  lag .  ,  wi  c  to  tat.,  brnsh.  ycl. 

6  pray,  has  Odor. 

2.0  fa . 0  :CC  volume  boulder*  a  cobbles  t«'  3*  naxlniw 
vL-rnsiur.  faevalvltr:  or  panic  clay  w'gravcl 
L  *  nil,  soft  or  locr.c,  saturated,  gray,  has 
o>'or.  Cravr  1  la  .viyular  sanJstone. 
fa.O  Id. 3  Silty  p ravel  w/15..  flaggy  cobblers.  Gravel  4 

sand  mixture  close  to  well  gred.id.  Dense,  nor 
plas.,  saturated  >  pcrrar.iblc.  brn.,  angular 
coarse  rai 1 1 . 

10.3  11.3  S‘i* le-high ly  weathered ,  highly  fractured.  Soft 

r.oist,  preenah.  -resistant  O  U.5'  Jeonl.v;.*. 

11.3  Gottno  of  Hole 


TF  336  r.l  cv  •  240.e..7  pan  St  a. 
0.0  1.1  Gothics  &  Eon  1.!. 


>3  3  Kn::.  1 « 30  Lft. 


0.0  1.1  Gothics  6  Eould.Ti  to  701  volcano  of  sandstone 

and  conglomerate  becor  ln<j  fine  sandy  siltstor.e 
w/ depth.  Maximum  sl-c  4',  matrix  of  X,  free 
wninr  slowly  per**.  3.V*  depth.  Clay  films 
on  surf ace* -Talus . 

J.l.  3.8'  IW9/b7 

7.7  9.'’  Thai  {--highly  weathered  6  fractured -Jennings. 

riV.  olv.  gray,  »ofe  (11  2)  clay  film*,  unctuous. 

0.2  Button  of  Hole 

lg_3V7  dlcv.  2407.3  Dan  Sea.  ♦|.46  .Tar,.  0*50  Rt. 

0.0  1.0  Vegetation  6  Topsoil. 

.  „  ’-'-l-.  .ppro, .  1.0'  10/77/67 

1.0  5.0  Clayey  Crovrl  w/15  to  2)1  cobbles  and  boulders 

»c6.  dense,  n»eJ.  plas.,  moist  to  wet,  nearly 
Impervious,  alluvlcxs. 

5.0  7.5  GOT,  cobbles  o!  sandstone.  Remainder:  Silty 

Cravcl  well  graded.  Dense,  non  plas.,  wet  Co 
sat.,  low  perm.,  coarse  mat'l  angular,  grays, 
a  1 1  uv  icmi-eo  1 1  uv  Itn . 

7.5  11.0  Sandy  Gravel  v/tracc  silt.  Dense,  non  plas., 
■at.  (Perm  1  gpm)  grays,  al  luv lean -colluvium. 

11*0  11.5  Sha  la -vest  ha  red  6  iraccurcd-Jennlngs .  Soft, 
gray,  thin  bedded. 

11.5  Bottom  of  Hole 


.46  Rnr..  0*86  Rt  ■ 


0.0  2.0  Clayey  Silt-stiff,  *1.  plas..  dry,  tan 

res  Iduim- 

2.0  12,5  Fat  Clay-stiff,  highly  plaa.,  moist,  red, 

brn.,  slllstone  cohblta  from  2.0 '  to  5.0' 
12.3  Bottom  of  Hole 

Dry  Hole 

T  603  Kiev.  2403.3  Dam  Sta.  10*78  Rng.  0-27  Rt . 


0.0  1.0  Topsoil  6  vegetation. 

9  W.L.  approx.  1'  10/19/67 

1.0  3.5  Silty  Clay  v/roocs.  *1.  organic,  aoft,  med. 

plaa.,  wet  to  sat.  (perm  of  1  to  2  gpm.  lr 
root  hole*  6  soli  joints)  yel.  brn.  4  gray, 
massive-odor  of  organic  material -al luv Itn, 

3.5  4.5  Vegetation:  Old  trees,  branches,  etc.,  mixed 

w/cobblea  and  CC-a  1  luvlcas. 

4.5  6.0  Clayey  Crave  1  w/23'401  cobbles,  med .  dense, 

non  plaa.,  wet  6  sat.  (perm,  of  1  gpm  or  s»rc 
at  one  and  of  pit)  grays  fa  gray  grecna.  Gravel 
fa  cobbles  of  angular  slltstonc  a  fine  sandstone 
alluvium. 


S 

c 


6.0 

8.0 

Lean  Clay  w/tr.  coarse  sand.,  med.  stiff  to 
stiff,  med.  plas.,  mcist  (Impervious),  gray 
to  It.  brn.,  very  si.  org. -alluvium. 

CL 

8.0 

10.0 

Silty  Clay  w/some  gravel  6  sand.,  med.  dense 
med.  plaa.,  moist.  It.  gray,  non  perm. 
lUuvlim. 

a 

KL 

10.0 

11. 0 

Lean  Clay-stiff,  med.  plas.,  moist,  gray, 
res  Iduxm. 

CL 

11.0 

11.5 

11.5 

Shale -non  weathered. 

Bottom  of  Hole 

TF  606 

fclev . 

2406.0  Dam  Sta.  11*28  Rnx.  0*53  Rt. 

0.0 

1.0 

Topaoll  4  vegetation. 

1.0 

5.0 

Clay-Silt,  soft,  low  to  med.  plas.,  wet 
to  sat.  (makes  water  {?  1  gpm  in  soil  Joints), 
yel.  brn.  6  gray,  cave*  In  reedlly-al luv turn. 
W.L.  approx.  2'  depth  10/19/67 

ML 

a 

5.0 

6.0 

Vegetation-brush,  logs,  etc.  In  cobbles  and 

CX,  sat.,  gray,  1  gpm  inf low-all uviua. 

6.0 

9.5 

Clayey  Gravel  u/occ.  angular  cobble.  Dense 
low  plas.  fines,  wet  (low  to  no  perm.)  grays 
fa  gray  greens;  alluvim.  May  possibly  be 
weathered  Jennings. 

GC 

9.5 

11.5 

11.5 

Either  cobbles  or  highly  weathered  fine 
sandy  slltstone-dif f Icult  to  excavate. 

Bottom  of  Hole 

TP  607  Kiev .  2404.5  1 


>  Sta.  11*33  Rng.  0*22  Lft. 


0.0  1.0  Topsoil  fa  vegetation. 

9  .  W.L.  appro*.  1.0’  depth  10/22/67 
1.0  3.5  Clay-silt  w/sone  fine  to  coarse  sand,  loose, 

low  plaa.,  wet  to  sat.  (low  perm.  )alluvlw. 

3.5  4.3  Veget at ion -limbs,  etc.,  mixed  w/cobbiee  CC 

4.5  6.0  Silty  Clay,  slightly  organic,  med.  stiff, 

med.  plas.,  wet,  gray  -  alluvium. 

6.0  10.0  Cobbles  6  Boulders,  501  by  volew,  angular 

of  sandstone;  raoslnder:  Silty  Crsvel  w/same 
send.  Dense,  non  piss.,  sat.,  gray,  si.  organic 
angular  to  sub-roundcd-alluvltxa-dlff icult  to 
excavsta. 

10.0  Bottom  of  Hole 

?  60S  F.lcv.  2403.1  Dms  Sta.  10*45  Rng.  0*5P  Lft^  ^ 


0.0  1.0  Topsoil  &  vegetation. 

W.L.  approx.  1.0'  10/23/67 

1.0  3.0  Silt-Clay  w/some  fine  to  coarse  sand,  loosa  or 

soft,  low  to  med.  plaa.,  wet,  yel.  bm..  free 
water  in  soil  Joints  -  caves  readlly-alluviua 

3.0  6.0  Silty  Clay-sl.  organic  w/acne  plant  roots,  aoft 

to  med.  stiff,  med.  plaa.,  wet,  gray,  caves 
readily,  perm.  In  soil  Joints,  (Utiviim. 

6.0  8.0  Boulders  &  cobbles  501  voliae  maxi,  dimen. -2', 

remainder:  Silty  Crsvel  oce.  w/clay,  med. 
dense  to  dense,  non  piss.,  sat.  gray  matrix, 

'  coarse  mac 1 1  hard  sandstone  ang.  to  sub  md - , 

high  p^rm.  rate.  6.0-6. 5  Vegetation. 

8.0  10.0  Gravelly  Clay  (may  be  highly  weathered  shale- 

Jennings),  very  stiff,  med.  nlas.,  wet  w/free 
water,  yel.  brn.,  coarse  met' 1  slit stone  4 
shale  -  Irons tain*. 

10. 0  -  Shale- resist snt ,  non  to  mod.  weathered , 

resist a  excavation. 

10.0  Bottom  of  Hole 

Samples :  608.1  ads  1.0'-3.0' 

608.2  sds  3.0' -6.0' 

608.3  sdi  6.0' -8.0' 

608.6  ads  8.0' -10.0* 


0.0  1.0  Topsoil. 

1.0  3.0  Silty  Clay  w/sobm  stfhd  6  gravel,  aoft  to  med. 

•tiff,  med.  plas^  moist,  yel.  brn. -colluviiaa. 

3.0  6.0  Slley  Craval  w/201  sand-40%  volxsw  cobbles 

Danse,  lw»-noe  plea.,  aat .  (free  water  6,5') 
brn.,  colluvltas. 

J_  W.L.  approx.  4.5’  11/8/67 

6.0  11.0  Shala-ntghly  weathered  4  fractured.  Jennlnas. 

Excavates  aa:  Clayey  Gravel.  Dense,  med.  plea., 
wet-sec.,  olv.  gm.  Crsvel  la  soft  shale  4 
■lltatone. 

11.0  Sha Is -mod.  weathered -more  res la tent -Jennings. 

11.0  Bottom  of  Mole 


S  Type 

c  lit  *«. 

.  kisi  _A_ 


TP  627  Kiev.  24Q3-3 


i  >ta .  U+10  KM 


_  Topeoll  4  vegetation. 

i.O  4.3  Silt-Clay  w/icw  fine  loud.  eand.. 

vary  aoft ,  low-wad.  pin.,  wac  to  aat. 
v/frea  watar  In  Joints,  yal.  bro. 
alliwlia. 

4.3  3.0  Vegetation-decaying  logs,  branch** ,  ate. 

w/cobbl«a  and  CM. 

3.0  8,0  Sandy  Craval  w/traca  alit,  few  mil 

cobble*  wed.  danaa  to  danae,  non 
plaa.,  aat.,  grays,  coarse  wat'l 
hard  aandatona  ang.  to  sub  rod. 

Ha*  odor,  acme  bit*  of  vegetation, 
alluvial -colluvial. 

1.0  10.0  Saody  Gravel  w/20l  silt  and  10-131 

cobblaa;  dense,  non  plaa.,  aat., 

tray,  coarae  aat'l,  thin,  flaggy  4 
ard  aandatonaa. 

10. 0  12.5  Shale-hlghly  weathered  4  fractured. 

Excavate*  aaally  a*  Clayey  Craval, 
stiff  to  hard,  wed.  plaa.,  wet,  grays. 
12.3  got  tow  of  Hole 

Sweplea:  427.1  Ids  1.0*-2.0a 
427.2  Ids  3.0* -8 . O' 

427.3  Ids  S.O’-IO.O' 


S  Type 
C  tic  lac, 
8  Used  I 


AS  BUILT 


LOGS  OF  TEST  HOLES 
LITTLE  YOUGHIOGHENY  WATERSHED 
GARRETT  COUNTY,  MARYLAND 
RESERVOIR  NO  6 


U.  S.  DEPARTMENT  OF  AGRICULTURE 
SOIL  CONSERVATION  SERVICE 


APPENDIX  A 

FIELD  SKETCH  AND  VISUAL  OBSERVATIONS  CHECKLIST 


FI&LD  -SE-&TZH 
Limg  -6lf  g 


VISUAL  OBSERVATIONS  CHECKLIST 
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RIPRAP  FAILURES  Riprap  placed  on  the  upstream  slope  berm  is  disintegrating  into 

small  fragments.  (Refer  to  Photograph  No.  2.)  Exit  channel  riprap 
also  shows  evidence  of  weathering. 

*REFER  TO  REPORT  SECTIONS  3  AND  7 
A-3 


EMBANKMENT 
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DRAINS  A  12  in.  dia.  seepage  drain  pipe  exits 

impact  stilling  basin.  Each  corrugated 
clear  discharge  and  an  estimated  flow  r 
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EMERGENCY  GATE  Not  applicable. 
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VISUAL  EXAMINATION  OF _ OBSERVATIONS _ REMARKS  OR  RECOMMENDATIONS 
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sual  observation.  However,  correlation  of  foundation,  embankment,  and  seepage 
soil  physical  properties  suggests  the  seepage  may  be  transporting  silt  soil 
the  embankment  and/or  foundation.  The  presence  of  silt  material  in  the  seepage 
is  believed  to  indicat  -  that  gradual  piping  may  be  in  progress. 
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MAINTENANCE  Annual  maintenance  and  operation  inspection  reports  are 

OPERATION  available  from  Soil  Conservation  Service  district  offices 

RECORDS  in  Oakland  and  Hagerstown,  Maryland. 
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APPENDIX  C 


HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA 
AND  CALCULATIONS 


t 


HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA 


DRAINAGE  AREA  CHARACTERISTICS:  43%  cropland  (CN  =  78),  21%  woodland  (CN  =  73), 

21%  pasture  (CN  =  61),  remainder  farmsteads  and  urban  development. _ 

ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY):  2,432.0  ft.  (1,410  ac.-ft.) 

ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY):  2,448.0  ft.  (5,000  ac.-ft.) 

ELEVATION  MAXIMUM  DESIGN  POOL:  £^M1  «  n.tsn  -ft  ) _ 


ELEVATION  TOP  DAM:  7440  n 


EMERGENCY 

SPILLWAY 

a. 

Elevation 

2.437.6  ft. _ 

b. 

Type 

Trapezoidal  open  channel 

c. 

Width 

200.0  ft.. 

d. 

Length 

920.0  ft. 

e. 

Location  Spillover 

Left  (east)  abutment 

f. 

Number  and  Type  of  Gates 

None 

OUTLET  WORKS 

a. 

Type  Concrete  droD  inlet  riser  and  48  in.  dia.  R.C.  pipe 

b. 

Location  630  ft.  from 

the  riqht  (west)  abutment 

c. 

Entrance  Inverts  Weir 

crest  openings  El.  2,437 

d. 

Exit  Inverts  El.  2,402.7 

e. 

Emergency  Drawdown  Facilities  Hand  operated  30  in.  dia.  slide 

gate  housed  in  principal  spillway  riser. 

HYDROMETEOROLOGICAL  GAGES 

a. 

Type 

None 

b. 

Location 

N/A 

c. 

Records 

None 

MAXIMUM  NON-DAMAGING  DISCHARGE 

Unknown 
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LITTLE  YOUGHIOGHENY  SITE  NO.  6 
HYDROLOGY  CALCULATIONS 


Determine  rainfall  amount  for  PMF  design  storm 

A.  PMF  rainfall  for  Garrett  Co.,  Maryland 

26.8  in./6  hr. 

Obtained  from  "Design  of  Small  Dams"  pg.  48 
by  U.S.  Dept,  of  Interior. 

Data  based  on  Hydrometeorological  Report  No.  33, 
National  Weather  Service. 

B.  PMF  rainfall  adjustment 

Watershed  area  *  6.8  sq.  mi. 

Reduction  factor  =  0.8  (for  watershed  areas  less 
than  10  sq.  mi.) 

Therefore,  adjusted  PMF  rainfall  = 


0.8  x  26.8  =  21.44  in./6  hr. 
Say,  21.5  in./6  hr. 
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APPENDIX  D 
PHOTOGRAPHS 
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APPENDIX  E  • 
REGIONAL  LOCATION  PLAN 


APPENDIX  F 
REGIONAL  GEOLOGY 


LITTLE  YOUGHIOGHENY  RIVER  DAM  SITE  NO.  6 
NDI  I.D.  NO.  MD  36 
REGIONAL  GEOLOGY 


GENERAL 


Little  Youghiogheny  Site  No.  6  is  located  in  the  Allegheny  Plateau 
Physiographic  Province.  The  predominate  macrostructure  of  this  region 
is  the  northeast  trending  Deer  Park  Anticline,  which  extends  through 
eastern  Garrett  County  into  Pennsylvania. 

The  dam  is  located  near  the  axis  of  the  Deer  Park  Anticline  and  is 
underlain  by  the  Upper  Devonian  Jennings  Formation.  This  formation 
consists  of  interbedded  shale,  siltstone  and  sandstone  with  a  few  con¬ 
glomerate  beds.  The  Jennings  Formation  mesostructure  contains  abundant 
minor  folds  and  is  exposed  in  a  belt  3-5  miles  wide.  This  belt  forms 
the  central  section  of  the  Oeer  Park  Anticline.  Bedding  at  the  dam  site 
generally  strikes  N  43°  W  and  dips  7°  NE. 

SITE  GEOLOGY 


The  general  area  of  the  dam  site  has  been  identified  with  numerous  fault 
zones.  One  fault  zone  is  reportedly  located  beneath  the  flood  plain 
and  left  (east)  dam  abutment.  This  fault  intersects  the  centerline  of 
the  dam  at  approximately  Sta.  10+00.  (Refer  to  Regional  Geology  Plan.) 

The  fault  strikes  N  15°  W  and  has  a  vertical  displacement  of  115  ft., 
according  to  Soil  Conservation  Service  geology  report.  Drill  hole  logs 
indicate  slickensides  were  commonly  encountered  in  the  shale  and  sandstone 
bedrock  of  this  fault  zone. 

A  system  of  minor  faults  is  also  present  at  the  dam  site.  Based  on 
evidence  obtained  from  drill  hole  logs,  fault  rubble  zones  are  located 
at  dam  centerline  stations  7+70,  9+10,  and  16+98.  The  faults  reportedly 
trend  N  70°-80°  W  and  have  rubble  zones  of  varying  thickness  and  depth. 
Topographic  interpretation  suggests  additional  faults  may  exist  at  the 
right  (west)  abutment. 

According  to  Soil  Conservation  Service  geology  report,  the  N  15°  W 
trending  fault  was  believed  subject  to  a  change  in  orientation  by  the 
N  70°-80°o  W  trending  faults,  resulting  in  the  offset  of  the  fault 
located  at  the  left  (east)  dam  abutment.  The  dip  of  these  faults  is 
unknown  due  to  the  complexity  of  the  multiple  fault  planes. 

Drill  hole  logs  indicate  the  rubble  zone  of  these  fault  systems  vary  in 
thickness  from  2  ft.  to  about  34  ft,  and  extend  at  least  eight  (8)  ft. 
below  the  grout  curtain  (El.  2,370.0). 

In  addition  to  these  fault  zones,  accommodation  sliding  of  the  competent 
sandstone  in  relation  to  the  incompetent  shale  has  produced  tension 
cracking  in  the  sandstone  and  thin  mud  gouges  (failure  planes)  in  the 
shale  bedrock. 


F-l 


Ground  water  conditions  at  the  dam  site  are  complex.  The  general  dip  of 
the  bedrock  from  west  to  east  in  conjunction  with  faulting,  has  resulted 
in  artesian  pressure.  Artesian  pressures  of  one  (1)  ft.  up  to  five  (5)  ft. 
above  ground  level  were  encountered.  (Drill  holes:  DH  620,  DH  18, 
and  DH  311;  see  Plate  No.  1  for  location.) 
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